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]ND(4N4 8, jM(CHIG4N ELECTRlC CONPANY
P.O. BOX 16631

COLUMBUS, OHIO 43216

July 30, 1986
AEP:NRC:0585I

Donald C. Cook Nuclear Plant Unit Nos. 1 and 2
Docket Nos. 50-315 and 50-316
License Nos. DPR-58 and DPR-74
RESPONSE TO NRC, REQUEST FOR ADDITIONAL INFORMATION
REGARDING TMI ACTION ITEM II.D.1 ON RELIEF AND SAFETY
VALVE TESTING

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory. Commission
Washington, D.C. 20555

References: 1. EPRI PWR Safet and Relief Valve Test Pro ram Guide
for A lication of Valve Test Pro ram Results to
Plant-S ecific Evaluations Revision 2 Interim
deere, July, 1982.

2. EPRI PWR Safet and Relief Valve Test Pro ram
Safet and Relief Valve Test Re ort, EPRI NP-2628-SR,
Dec., 1982.

3. M. P. Alexich, Indiana & Michigan Electric Co., letter
to H. R. Denton, NRC, "Donald C. Cook Nuclear Plant
Units 1 and 2, NUREG-0737, Item II.D.l, PWR Relief and
Safety Valve Test Program," AEP:NRC:0585D,
December 15, 1983.

4. M. P. Alexich, Indiana & Michigan Electric Co., letter
to H. R. Denton, NRC, "Response to NRC, Request for
Additional Information Regarding Testing of the
Pressurizer Safety and Relief Valves, Donald C. Cook
Nuclear Plant, Units 1 and 2," AEP:NRC:0585H,
July 15, 1985.

Dear Mr. Denton:

This letter and its attachments respond to B. J. Youngblood's letter of
April 2, 1986, which requested additional information regarding TMI Action
Item II.D.1 on relief and safety valve testing. Six questions were to be
addressed, but in discussions with your staff, it was agreed that response
to Questions 3 and 4d would be postponed until after additional information
is provided to us by your staff. This letter and its attachments respond to
the remaining questions in Mr. Youngblood's letter, as applicable to the
Donald C. Cook Nuclear Plant, Units 1 and 2.
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Mr. Harold R. Denton -2- AEP:NRC:0585I

The attachments to this letter contain the following information:

Attachment 1:
Attachment 2:
Attachment 3:
Attachment 4:
Attachment 5:

Response to the questions in Mr. Youngblood's letter.
Teledyne input on Question 4a.
Teledyne input on Questions 4b and 4c.
Stress analysis results for Question 5c.
Westinghouse Report V-EC-108 related to Question 6.

This document has been prepared following Corporate procedures which
incorporate a reasonable set of controls to ensure its accuracy and
completeness prior to signature by the undersigned.

Very truly yours,
'L

P, lexich Ig
Vice resident 'll+(~

cm

Attachments

cc: (w/o attachments)
John E. Dolan
W. G. Smith, Jr. - Bridgman
R. C. Callen
G. Bruchmann
G. Charnoff
NRC Resident Inspector - Bridgman
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ATTACHMENT I TO AEP:NRC:0585I

RESPONSE TO NRC REGARDING

REQUEST FOR ADDITIONAL INFORMATION

ON RELIEF AND SAFETY UALUE TESTING
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Question I: Safety Valve Inlet Pressure Drop

"The licensee gave the pressure drop values through the inlet piping as 14.4
psi for the plant specific safety valve and 15.8 psi for applicable EPRI
test valve. These pressure drop values appear to be extremely low, when
compared with the pressure drop values listed in Table B-3 of Reference 1
for various EPRI valve inlet configurations. Please verify the pressure
drop values given previously. Present a recalculation of the total pressure
drops through the inlet piping of D. C. Cook Units 1 and 2 safety valves and
the applicable EPRI inlet piping arrangement. The total pressure drop
should include both the frictional and accoustic [sic] wave components
evaluated under steam conditions."

R~es ense I:

The previous calculation considered only the frictional component of inlet
piping pressure drop. The pressure drop was recalculated using the method
given in Reference 1, Appendix B. This method includes both frictional and
acoustic wave components evaluated during both valve opening and closing.
The results of the calculations are shown in the following table. The AP
values for the EPRI test were taken from Table B-3 of Appendix B in
Reference 1.

INLET PIPING PRESSURE DROP (psi)

Cook Plant EPRI Test

Frictional
Component

Acoustic Wave Total
Component

Valve Opening
Valve Closing

12.1
5.8

216. 1
146.8

228.2
152.6

263
181

The above results are based on the transient AP which is the controlling5 P. Steady-state AP is the same as the frictional component given in the
above table.

It is observed by comparison of the Cook Plant and EPRI test inlet piping
pressure drop that the Cook Plant P is lower than the EPRI inlet piping5P. Since the Cook Plant pressurizer safety valves (PSVs) do not utilize
loop seals, steam discharge conditions noted in Appendix B of Reference 1
are applicable to the Cook Plant. Therefore, the performance of the Cook
Plant pressurizer safety valves can be evaluated based on the performance of
the EPRI tested valve, Crosby 6M6.
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Question 2: Safety Valve Baokptessute

"EPRI Test No. 1411, which was selected as a representative test of the D.
C. Cook safety valve, showed that the maximum backpressure developed at the
outlet of the test valve was 245 psia. The backpressure for the D. C. Cook
safety valve was not given in the submittal. Please provide the predicted
value of the maximum backpressure developed at the outlet of the D. C. Cook
Units 1 and 2 safety valves in order to verify whether the plant specific
pressure drop is bounded by the EPRI test."

~Res onse 2:

Safety valve backpressure was calculated based on the procedure given in
Reference 1, Appendix A. The approach assumes simultaneous discharge of all
safety valves or all PORVs. Since Cook Plant PSVs do not utilize loop
seals, the calculation was done only for steam conditions. Maximum
pressurizer relief tank pressure (100 psig) was assumed. The backpressures
were calculated using the actual discharge piping geometry and a two-phase
homogeneous flow model. The Unit 2 piping geometry was used since it is
slightly longer than that in Unit 1.

The homogeneous flow model considers the two phases to flow as a single
phase possessing mean fluid properties. It provides more accurate pressure
drop estiyates for dispersed flow in the higher mass velocity ranges (2000
2500 Kg/M sec). The following assumptions are implicit in the model:

a) Entropy remains constant as fluid flows along the line.
b) Steam and water velocities are equal.
c) Steam and water are in thermodynamic equilibrium.
d) There is no dissipation of mechanical energy at the steam and water

interface.
e) Suitably defined single-phase friction factor for two-phase flow

was used.

The results of the calculations are shown in the following table:

Flow per
Safety
Valve

(lb/hr)

Fl'ow per
PORV

(lb/hr)

Total
Flowrate

(lb/hr)

Predicted
Safety Valve Backpressure (psia)

SV-45A SV-45B SV-45C

458,000*
0

0
179,000

1,374,000
537,000

438.2
192 '

431.9 430.0
192.6 192.6

* This value is specified in Table B-1 of Reference 1.
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Two EPRI "steam" tests (903 and 1411) were conducted on the Crosby 6M6 valve
as shown in Table 3.5.1.b, Reference 2. Test 903 was conducted at high
backpressure (665 psia) and Test 1411 at low backpressure (245 psia). Since

. the Cook valves maximum predicted backpressure (438 psia) is above that of
Test 1411, this test is not applicable for demonstrating valve operability.
Test 903, while conducted at sufficiently high backpressure, is also not
applicable, since the valve ring settings were not representative of the
ring settings on the Cook valves.

However, another test (929), which was a "loop seal" test, can be used as a
basis for demonstrating satisfactory valve performance on steam at high
backpressure. Test 929 was conducted on a valve with ring settings
representative of the Cook valves and at high backpressure (710 psia).
Although the valve chattered during this test as the water in the loop seal
was expelled, the valve "stabilized on steam," (Note (4), Table 3.5.1.c in
Reference 2). Therefore, it is concluded that the Crosby 6M6 valve

'perabilityon steam at high backpressure (710 psia) was demonstrated by-
Test 929. Since the Cook Plant PSU predicted maximum backpressure (438
psia) is enveloped by EPRI Test 929, Cook Plant PSV valve operability was
demonstrated.

Question 3: (Awaiting further NRC clarification)

question A: Safety Valve and PORV Piping Stress Analysis

a. "Reference 4 indicates that details of the piping stress analysis for
PORV discharge cases are contained in the Teledyne Reports TR-5364-1 and
TR-5364-2. Our record shows that the above reports have not been
submitted for review by the licensee. Please provide copies of the
above reports so that the piping analysis pertinent to PORV discharge
can be reviewed.

b. In the thermal hydraulic analysis of the piping discharge conditions,
the computer codes REPIPE/SAP2SAP were used to calculate the fluid force
time histories from RELAP5 analysis results. Provide verification of
the REPIPE/SAP2SAP codes by showing that these codes produce accurate
results for similar problems.

c. The licensee presented a verification of the structural analysis code,
TMRSAP, using assumed force time histories in the form of ramp functions
to represent the fluid forces exerted on the piping model (Question 16,
Reference 4). In order to demonstrate that the computer code produces
accurate results for the valve discharge problem analyzed, similar
piping model and fluid forces must be used. The ramp shape force
histories used in the verification problem does not realistically
represent the type of fluid forces in a safety valve/PORV discharge
event. Therefore, present a verification of the TMRSAP code using fluid
forces representative of the valve discharge conditions."



Attachment 1 to AEP:NRC:0585I Page 4

Included as Attachment 2 to this submittal are the Teledyne Reports
requested by Question 4a.

Res onse 4b and 4c:

Included as Attachment 3 to this submittal is the response from Teledyne
Engineering Services regarding the REPIPE/SAP2SAP codes and the TMRSAP code
discussed in Questions 4b and 4c ~

lt

guestion 5: piping Support Stresses

"The Teledyne stress report indicates that a number of pipe supports (8 in
Unit 1 and 24 in Unit 2) exceeded their design loads. Subsequent reanalysis
performed by the licensee concluded that, with the exception of a few
supports which required modifications, the'est of the supports were found
to be adequate to resist the revised loads. Since the licensee did not
provide any detail concerning the reanalysis, a review of the support
adequacy cannot be performed. Therefore provide the following informabion
required for the evaluation.

a. Identify the governing code and standards used for support design.

b. List the load combination equations used including all the operation
conditions as suggested in the EPRI Guide for Plant Specific Evaluations(Reference'). Also specify the allowable stress limit applicable to
each condition.

c. Provide a comparison of the worst case support stresses (or loads) with
the applicable allowable stress limits (or allowable loads) and identify
the load combinations associated with the worst stresses. These data
should be presented for the questionable supports indicated in the
Teledyne stress report."

The governing codes and standards used for support design are as follows:

1. American Institute for Steel Construction (AISC) Code for auxiliary
steel

2. Manufacturers Standardization Society (M.S.S.)-SP-58 for commercial
pipe hanger attachments

3. Power Piping USAS B.31.1-1967 - for pipe integral attachments
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The load combination equations for normal and upset conditions are:

Dl - Normal + Normal + OBE Load
(Weight Load) (Thermal Range Load)

D PORV Transient
2 (Weight Load)

+ PORV Transient + (OBE) + (PORV Trans.)2 2

(Thermal Range Load) Load Shock Load

The load summation shall not provide support component stress greater than
100% of that permitted by 5a.

The load combination equations for emergency conditions are:

El - Normal + Normal + DBE Load
(Weight Load) (Thermal Range Load)

E SV Transient
2 (Weight Load)

+ SV Transient,
(Thermal Range Load)

+ SV Transient
(Shock Load)

The load summation shall not produce support component stress greater than
133% of that permitted by 5a.

Additionally, 90% of yield stress shall not be exceeded.

A tabulated summary for comparing the worst-case support stresses with the
applicable stress limits for the supports identified in the Teledyne Stress
Report is provided in Attachment 4. For three items noted in Attachment 4,
stress comparisons will be made after as-built information is obtained from
the plant.

uestion 6: Valve Accelerations

"The licensee stated in Reference 3 that the Teledyne analysis showed that
the maximum vertical acceleration of the D. C. Cook safety valve resulting
from a piping discharge transient exceeded the design allowable of 2 g by
less than 1 g. The licensee contended that these valves were successfully
tested in the Westinghouse seismic test to 4 g in the vertical direction.
Therefore, the predicted acceleration for the D. C. Cook valves, although
exceeding the design allowable, would still be acceptable. However, the
licensee did not provide any details of the test and its findings. Since
NUREG-0737, Item II.D.I requires that the valve operability must be
demonstrated for operating and transient conditions, the operability of the
valves under the predicted g loadings must be assured. Therefore, provide a
discussion of the seismic test performed by Westinghouse to demonstrate that
the operability of the safety valve will not be impaired under the predicted
acceleration level."



Attachment 1 to AEP:NRC:0585I Page 6

R~es ense 6:

In the December 15, 1983, submittal, Reference 3, it was stated that "we
were informed by Westinghouse... that the valves have been successfully
seismically test for 4 g - vertical and 6 g - horizontal accelerations."
That statement was based on a September 1, 1983, letter from Westinghouse,
which stated: "The specified seismic accelerations under which the valve
successfully completed seismic testing were 4 g - vertical and 6 g-
horizontal."

In response to Question 6, Westinghouse informed us that upon further
investigation, they learned from Crosby that the valve seismically tested
was a forged valve design and not the cast version. Since Westinghouse
supplied Cook Plant with cast valves, the seismic tests referred to above
may not be directly applicable to the Cook PSVs.

However, a seismic analysis was performed for the cast version of the valve
based on 4 g - vertical and 6 g - horizontal seismic accelerations. The
analysis and results are, contained in Crosby Valve and Gage Company Report
No. EC-310, dated Harch, 1977, which is a proprietary report. Westinghouse
did prepare and submit to us a summary of the report, V-EC-108, attached for
reference (Attachment 5). The results of the seismic analysis showed a
maximum stress in the valve body of 5058 psi (allowable 18,700 psi) and a
maximum stress in the valve bonnet of 5720 psi (allowable 17,400 psi).
The evaluation showed that the "valve remains structurally sound and
maintains full operational capabilities" for the 4 g - vertical and 6 g-
horizontal seismic conditions. Since the predicted maximum vertical
acceleration of the Cook PSVs in the Teledyne analysis was less than 3 g,
and the Crosby seismic analysis concludes that the valve maintains full
operational capability under 4 g - vertical acceleration, it is concluded
that the operability of the Cook PSV will not be impaired by the predicted
acceleration level. It should be noted that the predicted maximum
horizontal acceleration of the Cook PSVs in the Teledyne analysis was
within the design allowable of 3 g, and hence within the tested value of 6
g, and is therefore acceptable.
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WA).THAM,MASSACHUSE77S 02254-9195

1617) 890-3350 TWX t710) 324.7508

July 9, 1986
5364-73

American Electric Power Service Corp.
1 Riverside Plaza
Columbus, OH, 43216-6631

Attenti on: Mr. Osman Yas in

Subject: REP IPE Verification

Dear Gentl emen,

The REPIPE computer program is a Control Data Corpor ation (CDC)
proprietary program. It is made available to the public on a fee basis.
CDC is a Teledyne Engineering Services (TES) Approved Vendor. This means
that TES quality assurance engineers have audited the COC quality
assurance program and have found it to meet our standards.

TES used the REPIPE version 3. 10 computer program in the execution of
Technical Reports TR-5364-1, 2, 3 and 4.

This program was used with the understanding that CDC had tested the
program under their QA procedures. CDC QA records have been reviewed in
the safety-related library for REPIPE version 3.10 as installed on KHE in
April, 1983. Quality assurance testing was performed per the CDC SRQA
program at that time. Test results are on file as lifetime records.

Very truly yours,

TELEDYNE ENGINEERING SERVICES

Lenin B. Semprucci
Princi pal Engineer

LBS:ml d
cc: D. Messinger (TES)

R. Berks (TES)
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WALTHAM.MASSACHUSETTS 0225+9/95

(61n 890.3350 TWX iT101 324 T508

June 5, 1986
5364-17

American Electric Power Service Corp.
1 Riverside Plaza
Columbus, OH, 43216-6631

Attn: Mr. J. L. Milliams
Section Manager

Subject: D. C. Cook Nuclear Plant
NRC (}uestions Related to TMI Action Item II.D.1 on Relief and
Safety Valve Testing, File No. DC-D-0353.36M

Ref:

Dear Sirs,

AEPSC letter dated 5/29/86 from Osman Yasin to L. B. Semprucci

Enclosed you will find our response to NRC questions 4b and 4c.
Copies of Technical Reports TR-5364-1 and TR-5364-2 books 1, 2 and 3 are
also enclosed as requested in question 4a.

If there are any questions please call me at (617) 890-3350.

Very truly yours,

TELEDYNE ENGINEERING SERVICES

Lenin B. Semprucci
Principal Engineer

LBS:mid
cc: J.A. DiBello (AEPSC)

M.J. Noronha (AEPSC)
0. Yasin (AEPSC)
R. Mray (TES)
R.H. Berks (TES)
D.F. Landers (TES)
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»NQlREERlNG SERVlCES

In response to question 4b which s.ates:

In the thermal hydraulic analysis := the piping 'ischarge
conditions, the computer cooes ."'.==;= izAP2SAP wer-.'used to
calculate th fluid fore .mme nis:: ~es from RE~AP~ analysis
resul.s. Provide verificatior o= ;-";. >EP IPE/SAP2SA-". codes by
showing +hat these codes produce accurate results for similar
problems.

The REPIPE computer code is mainzainec n" serviced by Control Data
Corporation. Verification o, R=PIP='s "aoac',ty to d velope a force time
history from R" AP5 mod 1 is provided by ontrol Data Corporation.

SAP2SAP is a TES cenerated program whicn reformats SAP force time history
,

iles�

. SAP2SAP was used on tho " ." . cok , orce time history files
aenerated by REPIPE for the followinc . as."ns.

The REPIPE program generates force time h'.s-„eries from RELAP output in SAP

for, at. For each straight pipe segmen. -,-:. which a ; or"e time history
occurs R=PIPE assigns the posiitiv Qr =" 7.

' structura', node at one end
of the pipe segment and the nega:ive for"e :c- the structural node at the
other end. This requires two structural nooes associated with two force
time history tables : or every s+raight =ip~ segment. The O.C. Cook
structural model was so big that the numbe'- o= structural nodes with force
tim histories exceeded the capacity of tn Droaram. Therefore the SAP2SAP
program was used to reduce the number o, s=ruc:ural nodes being loaded by
adding the force time histories of the noaes at each end o a pipe segment
and replace the two force time histories wi .h a single

tierce

time history
applied to one structural node on the pekoe s=gment.

The SAPZSAP program is simply an "arith-'™a=i=" orocra,".. =: .".din" the user
with severa options. The program is ':n-=."enc nt G" '. valve discharge
problem.
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",.«C;u stion 4C states:

!he licensee presen+ed a verifica.ion of the structural analysis
"ode, THRSAP, using assumed force time histo. ies in the form of
..amp functions to represent the luid forces exerted on the
piping model (guestion 16, Reference 1). In order to
demons+-ate tha. the computer code produces accurate results for
the va',ve discharge p. oblem analyzed, similar piping model and
-. luid forces mus= b= used. The ramp snape force time histories
~sed in the verification problem does not realistically
represent tho tyoe of -. laid forces found in a safety valve PORY

discharge event. ;herefore, present a verification of the
.Y~."-.SAP code 'sing -, l.id forces representative of the valve
d'.scharge condi:ions.

.;. response to auestion 4C T=S provides he following:

verification problem used by TES realistically represents the fluid
-. Jr es . ound in a sa=ety valve/PORY di scharge event. This is evident by a

.".-.Darison of .he T=S verifica: on fluid ',oads with those used in the
R 'C" Tes-. "rogram (Ref . ) shown in tne -,ol 1owi ng f i gures ~

=ig'res 4-8, 4-l0 and 4-12, from Ref. 2, illustrate the fluid loads (shown
as solid lines) and th structural r sponse (shown in dashed lines)
co. esponding to test -.-."1411 of the EP?I/CE sai ety valve tests performed in
response to NUREG 0737. 'Ae call your attention to the fluid loads (the
s:ructural response is not in auestion). It can be seen that these fluid
loads are a ramp up +o a peak value fo:.lowed by a . amp down to the no load
p sl 1 on.

iaures 3, 4, 5 and 6 present the fluid, orces used in the TES verification
";.i~lcm. It -an be seen that TES's verification fluid forces ramp up to a

pe'.". value and then ramp down to the no load position as do those in the
"=" program. The TES verification problem geometry is not identical to

tii~: PRI/CE test geometry (see figures 1 and 2), therefore one would not
x;= . the magnitude and duration of the forces to be identical. The point

i:. -'hat the forces are similar in general con iguration and therefore
renresentative of the valve discharge problem.

n= HRC reviewer's concern may be due to a misunderstanding of the TES

f;rcing function.

Tho TES fluid forcing function as presented in the verification problem is
a total elbow load. The forcing function presented in the EPRI/CE problem

bi 4«, f ). Tt

net,.segment load is the difference in the elbow loads at either end of the
pipe segment. In order to compare the TES forcing function with the
EPRI/CE forcing funct'.on, on must take the difference in the total elbow
loads bounding each segment. This has been done in figures 3, 4, 5 and 6.
Now it can be seen that the TES forcing function is indeed representative
of the EPR I/CE forcing func.i on.
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It oust be further pofnted out that the method by ~hich TNSAP (or any
dyneafc program) solves a force tfme history problem is independent of.the
form of the forcing functfc'e. The analyst inputs the forcing function as a
table of load versus time. whether the function fs a ramp, series of reps
or any arbitrary funct1on doesn't matter to the program. The same
equations are being solved with each time step. Mhat fs important is that
the analyst chose the time steps pr operly.

As additional 1nformatfon on January 7-11, 1985, HRC personnel conducted
an inspection at our faci 11ty in Maltha', Massachusetts (HRC Inspection
Report and Docket No. 99900513185<1 dated July 11, 1985). The purpose of
th1s tnspectfon was to review our Quality Assurance Prograa 1n the areas of
coaputer code verfffcatfon, computer code error handlfng procedures, and
pipe support des1gn calculations.

Regarding coeputer program verif1catfon, the following is an excerpt from
the Report:

"The 4evelopnent and verificat1on of the computer progren
THRSAP, wh1ch is used by TES in the design of safety-related
fteis was reviewed during this inspection. Technical
Engineering Procedures TEP-1-005, Application Computer Program
Development, was reviewed and utilized throughout the inspect1on
of TNSAP.

The computer code TNSAP, which was developed internally by TES,
is used for stat1c and dynaafc analysis of 1inear piping
systems. It employs a finite element solution technique with a
11brary cons1sting of curved and straight pipe elements, and a

boundary el ement for simul at1on of pi pe restraints. i%SAP
provides capabi 1 i ty for anal ysi s of such st at i c loading as
deadweight, thermal, and pressure elongation loadings.
Capaaflities for dynamic analysis include response spectrum.and
time history {both modal and direct) analys1s. Solution methoas
include Gaussian elimination for static solutions, and
determinant search for subspace 1teratfon for the modal dynamic
solutions. Direct integration is performed with the Mflson-0-
method.

TES veri ffed TNSAP by a compari son of the output of 22
verification problem solutions w1th either the results of hand
calculations or the output of other computer codes (STAROYNE,
EPIPE, ANSYS, and AOLPIPE). Durfng this inspection all
verification problems were revfewed. Although the verification
of this code was done accordinq to a general design control
procedure (Section 3.0 of the TES Quality Assurance Hanual), it
was found to meet the requirements of the latest TES procedure
controll ing computer code verff1catfon (TKS-1%05), with one
except1on. The exceptfon was that the source code listing and
cceputatfon outputs were not included in the ver iffeat ion
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t( T~ =- ".PIE
=NGIR=MINGS:RVICES

manual. However the computation output includes = s"urce code
listing that was clearly identified in the v rifica=ion manual
and was readily available at the T";S office. Nn v',o'iations or
nonconformances were identified during this o ~~ of the
inspection."
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PIPING SUPPORT STRESS ANALYSIS



AEP:NRC:0585I Page 1

RESPONSE TO NRC QUESTION 5c
PORV SV DISCHARGE ANALYSIS

UNIT NO. 1

Hanger
Mark
Number

Catalog
Items
Actual Load
Allow Load

Structural Steel Members
Actual Stress Allow Stress
Axial Shear Weld Expansion
+Bendin Bolts

Remarks

1-GRC-R585
0.94 NA NA 0.32 1.43~ Before

Modification

0.94 .98 0.18 0.32 0.45 Afte'r
Modification

1-GRC-R589 NA 0.57 0.32 0.74 0.68* No Modification

1-GRC-R591 0.72 0.60 0.33 0.40 NA No Modification

1-GRC-R601 0.72 0.22 0.14 0.18 NA No Modification

1-GRC-R608 0.42 NA 'A 0.22 NA No Modification

1-GRC-R613 NA 0.27 0.08 0.39 NA No Modification

1-GRC-S614 0.73 NA NA 0.26 NA No Modification

1-GRC-R616
NA 1.09 0.41 1.67 NA Before

Modification

NA 0.98 0.41 0.76 NA After
Modification

Based on "Teledyne Engineering Services" allo~able expansion anchor loads.
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RESPONSE TO NRC QUESTION 5c
PORV SV DISCHARGE ANALYSIS

UiVIT NO. 2

Hanger
Mark
Number

Catalog
Items
Actual Load
Allow Load

Structural Steel Members
Actual Stress Allow Stress
Axial Shear Weld Expansion
+Bendin Bolts

Remarks

2-GRC-R585
NA 0.72 0.71 0.12 4.58* Before

Modification

0.72 0.71 0.08 0.99 After
Modification

2-GRC-R586
SEE NOTE Before

Modification

0.56 '.39 0.37 0.48 NA After
Modification

2-GRC-R587
3.12 1.07 0.56 0.96 NA Before

Modification

0.53 0 '4 0.40 0.19 NA After
Modification

2-GRC-R591
0.98 0.42 0.31 0.36 NA Before

Modification

0.35 0.83 0.25 0.36 NA After
Modification

2-GRC-R600
1.07 0.87 0.06 0.72 NA Before

Modification

NA 0.65 0.10 0.39 NA After
Modification

Note: Hanger 2-GRC-R586 was analyzed by Structural Design because it had to be
relocated due to a field interference. Therefore, no calculations were
performed for the "Before Modification" condition.
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RESPONSE TO NRC QUESTION 5c
PORV SV DISCHARGE ANALYSIS

UNIT NO. 2

Hanger
Mark
Number

Catalog
Items
Actual Load
Allow Load

Structural Steel Members
Actual Stress Allow Stress
Axial Shear Weld Expansion
+Bendin Bolts

Remarks

2-GRC-R601
3.83 0.95 0.85 0.81 NA Before

Modification

0.79 0.95 0.85 0.83 NA After
Modification

2-GRC-R624
5.66 NA NA 1.11 NA Before

Modification

0.62 NA NA 0.57 NA After
Modification

2-GRC-S629 0.58 0.37 0.35 0.35 NA No Modification

2-GRC-S631 0.93 NA NA 0.11 0.91& No Modification

2-GRC-S632
0.57 0.90 NA 0.19 1.85~ Before

Modification

0.57 0.95 NA 0.10 0.98 , After
Modification

Based on "Teledyne Engineering Services" allowable loads on expansion anchors.
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RESPONSE TO NRC QUESTION 5c
PORV SV DISCHARGE ANALYSIS

UNIT NO. 2

Hanger
Mark
Number

Catalog Structural Steel Members
Items Actual Stress Allowable Stress
Actual Load Axial Shear Veld Expansion
Allowable Load +Bendin Bolts

Remarks

2-GRC-S-594 0.33 0.37 0.23 0.45 NA No Modification

2-GRC-S-596 0.35 0.074 0.11 * 0.58 No Modification

2-GRC-S-598 0.54 NA NA 0.05 NA No Modification

2-GRC-S-599 0.657 NA NA 0.27 NA No Modification

2-GRC-R-605 NA 0.156 NA NA No Modification

2-GRC-R-607 NA 0.38 0.11 0.13 NA No Modification

2-GRC-R-609 0.29 0.11 0.045 0.13 NA
No Modification

Comparison of actual stress and allowable stress will be made after as-built
information from the plant is obtained.
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RESPONSE TO NRC QUESTION 5c
PORV SV DISCHARGE ANALYSIS

UNIT NO. 2

Hanger
Hark
Number

Catalog Structural Steel Hembers
Items Actual Stress Allowable Stress
Actual Load Axial Shear Weld Expansion
Allowable Load +Bendin Bolts

Remarks

2-GRC-R589 NA .38 .18 .56 .45 No Modification

2-GRC-S611 .41 NA NA .11 NA No Modification

2-GRC-R612 NA .243 .357 .32 No Modification

2-GRC-R614 NA .44 NA No Modification

2-GRC-'S626 .48 .07 NA .12 NA No Modification

2'-GRC-S630 .64 .04 NA .07 NA No Modification

2-GRC-R633 NA .73 .26 .24 .94 No Modification

Comparison of actual stress and allowable stress will be made after as-built
information from the plant is obtained.
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Westinghouse
Electric Corporation

Power Systems inesgy Systems
Setvice Onnsion

RECK�
> g;-0
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Box 355
-"n!soury Pennsywania I5230 0355

AEP-86-592

June 5, 1986

Mr. J. D. Hoffman
Piping 8 Valves Section
American Electric Power Service Corporation
One Riverside Plaza-
Columbus, Ohio 43216

American Electric Power Service Corporation
D. C. Cook Units 1 and 2

Summar of Pressurizer Safet Valve Seismic Evaluation

Dear Mr. Hoffman:

Enclosed please find a copy of the subject seismic evaluation as per your
request. This summary was previously telecopied to you to give you an
advance copy.

This mailing completes your request. Please call me if I can be of
further service.

Very truly yours,

CAS/lee
1I38F

C
H. C. Halls, Manager
Mid-America Area
Projects Department

cc: M. Marrocco



Calculation: V-EC-108 Rev. 0
File: 70502/220/5

SUMMARY OF SEISMIC EVALUATION
— PRESSURIZER SAFETY VALVE-

6RV58MSB
DONALD C. COOK UNITS 1 AND 2-

Reference: 1. westinghouse Equipment Specification No.
676279 Rev. 2, Spec. Sheet 1

2. Crosby Report No. EC-310 Rev. 0
(File: 70502/220/5)

Summary Prepared By:
E. M. Petrosky

Summary Reviewed By:
T. J. atty

Date ~ 8

Bate /Pal<

westinghouse Electric Corporation
Power Systems Division
P.O. Box 355
Pittsburgh, PA 15230



V-EC-108 Rev. 0

1.0 INTRODUCT ON AND E UIP NT ESCRIPTION

The object of the evaluation was to demonstrate the structuralintegrity and operability of the 6RV58MSB under loading due to 6g
horizontal and 4g vertical seismic accelerations.

Both the valve body and bonnet were analyzed as pressurized
thick-walled cylinders.

The 6RV58MSB is a 6 inch safety valve per Crosby Drawing
H-51688. The valve has design conditions of 2500 psia at 650 F
and is designed per ANSI-B-16.5. Its location numbers are 8010
A, B, and C.

2.0 METHODS 0 UALIFICATION

The valve body and bonnet of the 6RV58MSB were modeled as thick
walled pressurized cylinders. Forces due to the seismic
accelerations were applied to the center of gravity of the
valve. Using conventional analyses, stresses were determined for
the minimum cross section areas.

Although the 6RV58MSB was designed and built to ANSI-B-16.5, the
stress criteria of the ASME Boiler and Pressure Vessel Code,
Section III, were used as the basis for establishing allowable
stress levels. Allowable stresses were set at or below yield to
preclude any permanent deformations to the valve while
simultaneously subjected to seismic and normal operating loads.

The valve body and bonnet were modeled as thick walled
pressurized cylinders subjected to pressure, seismic and
operational loading. Stresses were calculated using classical
formulae. The maximum stresses in body and bonnet were less than
the allowable stresses.

The valve satisfies the requirements that the minimum section
modulus and minimum cross sectional metal area are greater than
those of the connected piping. This assures that stresses in the
valve body will be less than those in the connected piping at the
piping-to-valve interface. By then limiting stresses in the
piping due to pressure plus dead weight plus thermal plus seismic
to less than yielded it is assured that the state of stress in
the valve body will be elastic therefore precluding any permanent
deformations in the valves for this conservative loading
combination. These requirements assure that the structural
integrity and operability of the valve will not be compromised by
e'xternally applied piping loads.'age

2 of 3





V-EC-108 Rev. 0

3.0 NA AL RE UENCY

The natural frequency of the 6RV58MSB was determined using a
single-degree-of-freedom model with a single lumped mass at the
center of gravity of the valve. The model conservatively assumes.
that the equivalent body and bonnet cylinders have dimensions
equal to their minimum cross sections. The minimum natural
frequency was found to be 216 Hz.

4.0 SUMMARY OF RESULTS

A. Valve Body: Maximum Stress -'058 psi
Allowable Stress - 18,7000 psi

Bonnet: Maximum Stress - 5720 psi
Allowable Stress - 17,400 psi

B. The natural frequency of the valve assembly is greater than
33 Hz.

C. There are no appurtenances on the 6RV58MSB requiring
qualification in order to demonstrate structural integrity
and operability.

5.0 CONCLUSION

This evaluation shows that the 6RV58MSB valve remains
structurally sound and maintains full operational capabilities
for the conditions subjected.

Page 3 of 3
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9.9 R~ELAP

The RELAP5 MOD1 input listings are included for each of the tr ansient
conditions. /

In ut Listin Transient Case

4.9.1

4.9.2

4.9.3

PORV Solid 400o Liquid
0-400 msec

PORV Solid 400o Liquid Restart
400-600 msec

SV Cold Loop Seal (quarter Model)

The PORV model has:

411 volumes

412 junctions
7 tee branches

The SRY model has:

190 volumes

191 junctions

Heat structures were not included in the RELAP model because of the

program capacity. Including heat structur es would have further reduced the number

of available control volumes . This is a conservative assumption, ITI
(Reference 18) showed higher loads were computed without heat structures.
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1

2
3
4
5
6
7
8
9

IO
11
12
13
14
15
1B
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

~ 53
54
55
56

SAEP UNIT2 1 LINE RELAP5

I

I

t
I
t

t
I

I AEP D.C. COOK UNIT2
OISCHRAGE PIPING
THIS IS THE NUMBERING SYSTEM FOR UNIT
WHERE COMPONENTS NUMBERED IN THE:

100'5 ARE VALVE SV-45C AND ARC
t 200'S ARE VALVE SV-458 AND ARC

300'5 ARE VALVE SV-45A ARN ARC
400'5 ARE PORV NRV-151 AND ARC

I 500'5 ARE PORV NRV- 153 AND ARC
t 600'5 ARE PORV NRV-152 AND ARC
I 700'S ARE 6" DISCHARGE PIPING
I 800'5 ARE 12" OISCH.
I 900'S OUENCH TANK PORTION

999 ATMOSPHERE
100 NEW TRANSNT
101 RUN
102 BRITISH BRITISH
104 NOACTION

I I I I t I I t I I I ~ 'I I I I I I I I I I I I 'I \ I I I t I t It I I I
I TIME STEP CONTROLi I I I t t t I I t iIt I I t I I I Itt 'S I I 't it't t I I III I t

201 0. 400 1. 0-7 2. 0-4 'i 100 'I 5 50

I t I I I I I t t ~ I I t I ~ I ~ I I ~ I I I I I II I I t I I II I t I I
MINOR EDITS

t t I I t I t t II t I t I I t t I IitI t I t I t I I t It I t I t t I

301 MFLOWJ 4 15000000
302 MFLOWJ 490000000
303 MFLOWJ 493000000
304 MILOWJ 388000000
305 Ml'LOWJ 8 1 1 140000
306 MFLOWJ 8 1 1790000
307 MFLOWJ 307000000
308 MFLOWJ 207000000

I ~ S S I ' I 'I I I I I ~ ~ ~ S I I S I S I S ~ ~ S ~ I S $ ' ~ I I I I I ' I I I ~ ~ S I ~ ~ ~ ~

I I I I I I I t I I t I t I I t It t It I I I t IS I 'I t t I 'I II 'I I t t I I t I I t I 'I I I
I I
It UNIT 2 PORV MODEL, SOLID CASE
St tt
I I t I \ I I \ I t I I t i I I I I III I I ~ I t I I t t II I I I IiI t IIIt II I I I I
t I t I t t I I t I t I I I t I t t t t I I I t I I It t t t I t t t t t. t It II It I I I II

2S'ELAP MODEL

1 LEVEL 669'-2"
2 LEVEL 670'-10"
3 LEVEL 672'-6"
~IAII

~IB II

~IC II

BY ~~ DATE

ctlKD. BYQ~pl OATE ~''~
250

RELAP5/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

LISTING OF INPUT DATA FOR CASE
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57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110

p 111
112
113
114

309 Ml'LOWJ 107000000

310 QUALS
311 QUALS
312 QUALS
313 QUALS
314 QUALS
315 QUALS
31G QUALS
317 QUALS
318 QUALS
319 QUALS
320 QUALS
321 QUALS
322 QUALS
323 QUALS
324 QUALS
t
325 P
326 P
327 P
328 P
329 P
330 P
331 P
332 P
333 P
334 P
335 P
336 P
337 P
338 P
339 P
t
t
t

ttttttttttt

t t
~ ~ 1$ 1 ~ tt ~ tt
t
t

2001
2002
2003
2004
2005
2006
2007
2008
t

t

400010000
5000 10000
6000 10000
4 102 10000
485270000
492 1 10000
389010000
811140000
8 11790000
106010000
106390000
206010000
206330000
30G010000
306250000

4000 I 0000
5000 10000
GOOOI0000
4 102 10000
485270000
492 1 10000
389010000
8 11140000
811790000
106010000
106390000
206010000
206330000
306010000
306250000

tttttttttttttttttttttttttttttttttttt~ t

FORCE CARDS fOR REPIPE

tt ~ ttt ~ t ~ ~ t ~ t ~ ttttttttttt ~ ttt ~ tt ~ ttttt
ARC 2 ~ ELEVATION 670'0", SV-456

5. 151
20G010000.20G020000.206030000.20G040000,20G050000
206060000,206070000 '06080000,206090000 '06100000
2061 10000, 206120000, 206130000 ~ 206140000, 206150000
206 160000, 206 170000, 206 180000, 206 190000, 206200000
206210000 '06220000.206230000,206240000,206250000
206260000,206270000,206280000,206290000,206300000
206310000 '06320000,206330000

RELAP5/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE 2
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RCLAr 5/MOO I/014 REACTOR LOSS Of COOLANT ANALYSIS PROGRAM PAGE

115
116
117
118
119
120
121
122
123
124
125
126
127

'128
129
130
131
132
l33
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172

t
I

2010
t

t
t
t
t

2020
2021
2022
2023
2024
2025
202G
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
t
2040
2041
2042
2043
2044
2045

t

2050
2051
t
t
t
t
t
t

t

t

t

t t t t FIRST C.V. OOWNSTREAM OF THE ARC

805010000

12 INCH OISCIIARGE DOWN TO THE QUENCH TANK

8 I I 190000. 8 I 1200000, 8 I 12 10000 ~ 8 I 1220000, 8 I 1230000
811240000. 811250000. 811260000. 811270000 ~ 811280000

*

811290000, 811300000, 811310000. 811320000, 811330000
8 I 1340000. 8 I 1350000, 8 113GOOOO. 8 11370000 ~ 8 I 1380000
8 I 1390000, 8 I 1400000. 8 I 14 10000. 8 I 1420000. 8 I 1430000
8 I 1440000. 8 I 1450000, 8 I 1460000, 8 I 1470000. 8 I 1480000
8 I 1490000. 8 I 1500000 ~ 8 I 15 10000. 8 I 1520000, 8 I 1530000
81154oooo. s» 55oooo. 81156oooo. 81157oooo. 8115soooo
811590000,811600000, 811610000. 811620000, 811630000
8 I 1640000, 8 I 1650000, 8 I 1660000. 8 I 1670000, 8 I 1680000
811690000, 811700000,811710000,811720000, 811730000
811740000. 8 11750000, 8 11760000, 8»770000, 811780000
811790000. 811800000, 8 11810000, 8 11820000, 811830000
8»840000. 811850000,811860000. 8»870000 ~ 811880000
811890000. 8 11900000, 811910000. 811920000. 811930000
8 I 1940000. 8 I 1950000, 8 I 1960000, 8 1 1970000, 8 I 1980000
811990000, 811180000

8 130 10000. 8 13020000, 8 13030000, 8 13040000, 8 13050000
8 13060000. 8 13070000, 8 13080000, 8 13090000, 8 13 100000
8 13 I 10000, 8 13 120000. 8 13 130000. 8 13 140000. 8 13 150000
8 13 160000, 8 13 170000, 8 13 180000 ~ 8 13 190000. 8 13200000
8 132 10000. 8 13220000, 8 13230000. 8 13240000, 8 I 3250000
8 13260000, 8 13270000 ~ 8 13280000. 8 13290000, 8 1 3300000

PIPE OOWN INTO THE QUENCH TANK

901010000 ~ 901020000, 903010000 ~ 903020000
903030000

PIPING UPSTREAM OF PORV NRV - 153
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RCLAP5/MODI/014 REACTOR LOSS OI'OOLANT ANALYSIS PROGRAM

173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226

I 227
~ 228

229
230

t
t
1ttttttttttttttttttttttttttttttttt'1

TRIPS
~ tttttttttttttt'ttttt~ ttttttttttttt
1

501 P 907010000 GT NULL 0 114.7 L s QUENCH TANK BLOM OUT PATCH
502 TIME 0 GT NULL 0 1.5 L * JOB TERMINATION TRIP
503 TIME 0 GE NULL 0 0.0 L 1 VALVE OPEN
504 TIME 0 GE NULL 0 5.0 L 1 VALVE CLOSEO
600 502
t
1 \ ~ 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 t 1 t ~ 1 t 1 1 t 1 1 1 1 1 1 t t t t 1 1 1 1 1 1 1 1 1 1 1 t
1 1 1 1 1 t 1 1 1 1 t 1 1 1 1 t t 1 t 1 1 t 1 1 1 1 1 t

HYOROOYNAMIC COMPONENTS 1

SSS ~ ttt\1 ~ 11 11 ~ Sttttttttttt 1

1 S ~ ~ ~ 1 I~ 1 1 ~ ~ 1 ~ 1 1 ~ 1 1 1 1 1 1 1 1 1 1 1 ~ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ 1 ~ 1 1 '1

t
3850000 "PRESS4" TMDPVOL
3850101 0.0 20.0 500.0 0.0 0.0 0.0 0.00005 0.0 11
3850200 3
3850201 0.0 2349.7 400.0 0.8 2420.0 400.0 1.2 2498.7 400.0

t t 1 1 1 1 1 t 1 t 1 1 1 1 t 1 1 t t 1 1 1 1 1 ~ t 1 1 ~ 1 1 t t 1 1 t 1 '1

PORV UPSTREAM PIPING 1

1 t t 1 1 1 1 1 1 t 1 1 t t 1 1 1 1 1 1 t t t ~ 1 1 t 1 1 t 1 1 1 1 t 1 1

t
38GOOOO "NOZ" SNGLJUN
3860101 385000000 387000000 0.0 0.0 0.0 1100
3860201 1 0.0 0.0 0.0

6 INCH SCH. 160 PIPE

3870000 "PORVU" PIPE
3870001 12
3870101 0. 14G53 12
3870301 0.328 1

3870302 0.5227 12
3870401 0.0 12
3870GOI 42.733 1

3870602 90.0 12
3870801 0. 000151 0. 0 12
3870901 0.0964 0.0964 1

3870902 0.0 0.0 11
387 1001 00 12
387 I 10 'I 1000 1 I

3871201 3 2349.7 400.0 0.0 0.0 12
3871300 1

3871301 0.0 0.0 0.0 11

3880000 HPORVU" SNGLJUN
3880101 387010000 389000000 0.0 0.0 0.0 1000
3880201 1 0.0 0.0 0.0

PAGE 4

CD M CD
I Cl

CJl ~
0 WCl

I DS
PO ~

C)

CD
C$
O

~mgf
zb
mmH
x) m

Q
0)
m

0
fTI
(D



RELAPS/MOD1/014

231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285

i 286
287
288

RCACIOR LOSS OP COOLANT ANALYSIS PROGRAM

6 X G X 3 INCH REDUCING TEE

3890000
3890001
3890101
3890200
t
4980000"
4980101
4980201
t

3 INCH SCH. 160 PIPING

4100000
4100001
4 100101
4 100102
4 100103
4 100104
4 100105
4 100301
4100302
4100303
4100304
4100401
4100601
4 100602
4'I00603
4100801
4 100901
4 100902
4 100903
4 100904
4100905
4101001
4101'101
4 101201
4 101300
4101301
t

PORV VALVE NRV - 153
t
4 150000
4 150101
4 15020 1

4150300
4150301
t
4200000
4200101
4200201
t

6 INCH SCH. 160 PIPING

4250000 "PORV" PIPE
4250001 5
4250101 0. 1465 5
4250301 0.3889 3

"PORVU" BRANCH
0
0. 14653 0. 25 0. 0 0. 0 90. 0 0. 25 0. 000151 0. 0 00
3 2349.7 400.0 0.0 0.0 0.0

"PORVU" SNGLJUN
389010000 410000000 0.0 0. 1836 0. 1836 1000
1 0.0 0.0 0.0

"PORV" PIPE
21
0.03757 17
0.03387 18
0.0265 19
0. 01912 20
0.01175 21
0.5 5
0.5278 11
0. 5313 17
0.2657 21
0.0 21
0.0 5
90.0 1'1

0.0 21
0. 000153 0. 0 21
0.0 0.0 4
0.2172 0.2172 5
0.0 0.0 10
0. 2172 0. 2172 11
0.0 0.0 20
00 21
1000 20
3 2349.7 400.0 0.0 0.0 21

0.0 0.0 0.0 20

"PORV153" VALVE
410010000 500000000 0.00806 0.0 0.0 0100
1 0.0 0.0 0.0
MTRVL.V
503 504 1.0 0.0

4PORV" SNGLJUN
389010000 425000000 0.0 0.0 0.0 1000

0.0 0.0 0.0
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289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313

* 314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342

s 343
~ 344

345
346

4250302
4250401
4250601
4250602
4250801
4250901
4250902
4250903
4251001
4251101
4251201
4251300
4251301

4300000
4300101
4300201

6

4350000
4350001
4350101
4350102
4350301
4350401
4350601
4350801
4350802
4350901
4351001
4351101
4351201
4351300
4351301

4400000
4400101
4400201j
e

4450000
44r~0001
4450101
4450301
4450302
4450401
4450601
4450602
4450603
4450801
4450901
4450902
4450903
4450904
4451001

RELAPS/MOO1/014

0
REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

0. 375 5
0.0 5
90.0 3
0.0 5
0.000151 0.0 5
0.0 0.0 2
0. 1836 0. 1836 3
0.0 0.0 4
00 5
1000 4
3 2349.7 400.0 0.0 0.0 5
1

0.0 0.0 0.0, 4

"PORV" SNGLJUN
425010000 435000000 0.0 0.0 0.0 1000

0.0 0.0 0.0

INCH X 4 INCH REDUCER

"PORY" PIPE
2
0. 1465 1

0.0716 2
0.2292 2
0.0 2
0.0 2
0. 000151 0. 0 'I

0.000133 0.0 2
0.0577 0.0961
00 2
1000 1

3 2349.7 400.0 0.0 0.0 2
1

00 00 00 1

"PORV" SNGLJUN
435010000 445000000 0.0 0.0 0.0 1000
1 0.0 0.0 0.0

INCH SCH. 120 PIPING

"PORV" PIPE
10
0.0716 10
0.35833 5
0.5 10
0.0 10
0.0 5
90.0 9
0.0 10
0. 000133 0. 0 10
0.0 0.0 4
0. 1944 0. 1944 5
0:0 0.0 8
0. 1944 0. 1944 9
00 10

PAGE 6

CD Xl CD
Cl

Ul 'X
4) '2

0 WO
l

C)

CDn
O
j

~E

m~

Q
M
m
C
0
0)
m



RELAP5/HDD1/014

347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400

o 401
402
403
404

REACTOR LOSS OF COOLANT AtlALYSIS PROGRAt4

1000 9
3 2349.7 400.0 0.0 0.0 10
1

0.0 0.0 0.0 9

4451101
4451201
4451300
4451301
t
4500000
4500101
4500201
t
s 4
f
4550000
4550001
4550101
4550200
S

4600000
4600101
4600201

4 INCH SCH. 120 PIPING

4650000
465000'1
4650101
4650301
4650401
4650601
4650801
4650901
4651001
4651101
4651201
4651300
4651301

4700000
4700101
4700201

4 INCH X 3 INCH REDUCERj
4750000
4750001
4750101
4750102
4750301
4750401
4750601
4750801
4750802
4750901
4751001
4751101
4751201
4751301

4800000 "PORV" SNGLJUN

"PORV" SNGLJUN
445010000 455000000 0.0 0.0 0.0 1000
1 0.0 0.0 0.0

X 4 X 3 INCH REDUCING]G BRANCH

"PORV" BRANCH
0
0. 0716 0. 5 0. 0 0. 0 0. 0 0. 0 0. 000133 0. 0. 00
3 2349.7 400.0 0.0 0.0 0.0

"PORV" SNGLJUN
455010000 465000000 0.0 0.0 0.0 1000
1 0.0 0.0 0.0

"PORV" PIPE
3
0. 0716 3
0.25 3
0.0 3
0.0 3
0. 000133 0. 0 3
0.0 0.0 2
00 3
1000 2
3 2349.7 400.0 0.0 0.0 3
1

0.0 0.0 0.0 2

"PORV" SNGLJUN
465010000 475000000 0.0 0.0 0.0

0.0 0.0 0.0
1000

"PORV" PIPE
2
0.0716 1

0.0376 2
0. 1667 2
0.0 2
0.0 2
0. 000133 0. 0
0.000153 0.0 2
0.0472 0.0730 1

00 2
1000 1

3 2349.7 400.0 0.0 0.0 2
0.0 0.0 0.0 1
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RELAP5/M001/014

405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
43G
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458

~ 459
460
461
462

REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

4800101
4800201

3 IN
t
4850000
485000)
4850101
4850102
4850103
4850104
4850105
4850301
4850302
4850303
4850304
4850305
4850306
4850307
4850401
4850601
4850801
4850901
4851001
4851101
4851201
4851300
4851301
t

PORV
t
4900000
4900101
4900201
4900300
4900301
t
49 10000
4910101
49 10201
t

3 IN
t
4920000
4920001
4920101
4920'l02
4920103
4920104
4920105
4920301
4920302
4920401
4920601
4920801
4920901
492 1001
4921101

1000475010000 485000000 0. 0 0. 0 0. 0
1 0.0 0.0 0.0

CH SCII. 160 PIPING

"PORV" PIPE
27
0.037G 23
0.0339 24
0.02GG 25
0.0192 26
0.0118 27
0.4375 4
0.4690 12
0. 500 15
0. 368 16

0. 367 17
0.5405 23
0. 41937 27

0.0 27
0.0 27
0.000153 0.0 27
0.0 0.0 26
00 27
1000 26
3 2349.7 400.0 0.0 0.0 27
1

0.0 0.0 0.0 26

VALVE NRV - 151

"PORV" VALVE
485010000 400000000 0.00806 0.0 0.0 0100
1 0.0 0.0 0.0
MTRVLV
503 504 1.0 0.0

"PORV" SNGLdUN
455010000 492000000 0.0 0.095 0.095 1000
1 0.0 0.0 0.0

CH SCH. 160 PIPING

"PORV" PIPE
11
0.0376 7
0.0339 8
0.0266 9
0.0192 10
0.0118 11
0. 4881 7
0.4792 11
0.0 11
0.0 11
0. 000153 0. 0
0.0 0.0 10
00 11
1000 10
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RELAP5/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
50G
507
508
509
510
511
512
513
514
515
516

i 517'18
519
520

492'1201 3 2349.7 400.0 0.0 0.0 11

4921300 1

4921301 0. 0 0. 0 0. 0 10
t

PORV VALVE NRV - 152

4930000. "PORV" VALVE
4930101 492010000 600000000 0.00806 0.0 0-0 0100
4930201 1 0.0 0.0 0.0
4930300 MTRVLV
4930301 503 504 1.0 0.0
t
e i t t t t t t t t t t t i t t t t t t i t e t t t t t t t t t t t t t i t t et t t t i t

SAF ETY VALVES DISCHARGE SECTION
i t t t t t t t t ~ i i i i \ i i t t i i t t t e t t t t t i i t t t t t t t t i t t t t t
i
t
i
I i t ~ i i i i t i i e t i i t t i t i t i i i i i t t i t i t i t t t t t t i t t t t t t t t t t ~ t t t 'i i i t t t t t t i

SAFETY VALVE-45C DISCHARGING AT ELEV. 669'-2" ARC 1

tttittteettiitttttette ~ tttetettteteetttttttttetetttettttttttettt'

t i
DISCHARGE PIPING

t
6 INCH SCH. 40 PIPING

it
1060000 "DISCHA1" PIPE
10G0001 39
1060101 0. 200G9 39
1060301 0 526 4
1060302 1.094 14

ARC STARTS HERE LEVEL 669-2"
10G0303 1.000 20
1060304 0.8994 29
1060305 0.7436 35

ARC ENDS
1060306 0.7980 39
1060401 0.0 39
1060G01 0.0 4
1060G02 -90.0 14
10GOG03 0.0 39
10G0801 0. 000152 0. 0 39
1060901 0. 0 0. 0 3
1060902 0. 1800 0. 1800 4
1060903 0.0 0.0 13
1060904 0. 1800 0. 1800 14
10G0905 0.0 0.0 38
10G 1001 00 39
1061101 1000 38
1061201 4 17.7 120.0 0.9284 0.0 39
1061300 1

1061301 0. 0 0. 0 0. 0 38

1070000 "DISCHA1" SNGLJUN
1070101 106010000 809000000 0.0 0. 1560 0. 1560 1000 tLOSSES FOR A 12 IN ELBOH
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521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
54S
546
547
548
549
550
551
552
553
554
555
55B
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574

o 575
s 576

577
578

1070201 1 0. 0 0. 0 0. 0
t

ttttttttt
t
't ~ t ~ t t t t
t

t X 12 X 6 INCH REOUCING TEE

CONNECTS SRV PIPING TO MAIN DISCHARGE

t
8090000 "OISCHA1" BRANCH
8090001 0
8090101 0.77708 0.5 0.0 0.0 -90.0 -0.5
8090200 4 17.7 120.0 0.9284
t
8 100000 "DISCI1A 1" SNGLJUN
8100101 809010000 811000000 0.0 0.0 0.0
8100201 1 0.0 0.0 0.0

12 INCH SCH. 40 DISCHARGE PIPING

8110000 "OISCH1A" PIPE
81 10001 99
8110101 0.7771 99
8110301 1.039 14
8 1 10302 0. 53025 18
8110303 0. 5 22
8 1 10304 0. 53025 26
8 1 10305 0. 9875 56
8 1 10306 0. 475 66
8 110307 0.49359 79
8110308 0. 46875 87
8110309 0. 50 95
8110310 0. 875 99
8110401 0.0 99
8110601 -90.0 14
8110G02 -45.0 18
8 1 10G03 -90. 0 22
8110G04 -45.0 26
8 1 10GOS - 90. 0 56
8 1 10GOB 0. 0 87
8 1 10607 -90. 0 95
8 1 10G08 0. 0 99
8 110801 0. 000169 0. 0 99
8110901 0.0 0.0 13
8 110902 0.078 0.078 14
8110903 0.0 0.0 17
8 1 10904 0. 078 0. 078 18
8110905 0.0 0.0 21
8 1 10906 0. 078 0. 078 22
8110907 0.0 0.0 25
8110908 0.078 0.078 26
8110909 0.0 0.0 55
8110910 0. 15B 0. 156 56

12

0. 000169 0. 0

1000

ttt ttttt t ttttttt t it ttt tt ttt ttttttittttttttttttt
MAIN DISCHARGE 12" HEAOER TO QUENCH TANKtttttttttttttttttttttttttt.ttttttttttttttttttttt

00
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RELAPS/MOD1/014

579
580
581
582
583
584
S85
586
6bf
588
589
590
591
592
593
594
595
59G
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632

i 633
e 634

635
636

REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

8110911 0.0 0.0 65
8110912 0.026 0.026 66
8110913 0.0 0.0 78
8110914 0. 13 0. 13 79
8 'I 10915 0. 0 O. 0 86
8110916 0. 156 0. 156 87
8110917 0. 0 0.0 94
8110918 0. 15G 0. 156 95
d11oNIo o.o o.o bb
8111001 00 99
8111101 1000 98
8111201 4 17.7 120.0 0.9284 0.0
8111300 1

8111301 0.0 0.0 0.0 98
I
8120000 sDISCflA1" SNGLJUN
8120101 811010000 813000000 0.0
8120201 1 0.0 0.0 0.0

12 INCH SCH. 40 DISCHARGE
t
8130000 "DISCHA1" PIPE
8 130001 30
8130101 0.7771 30
8130301 0. 875 6
8130302 1.0 20
8 130303 0. 5 30
8 130401 0. 0 30
8 130G01 0. 0 30
8 130801 0. 000169 0. 0 30
8130901 0. 0 0. 0 5
8130902 0. 156 0. 156 6
8130903 0. 0 0. 0 19
8130904 0. 156 0. 156 20
8 130905 0. 0 0. 0 29
8131001 00 30
8131101 1000 29
8131201 4 17.7 120.0 0.9284 0.0
8131300 1

8131301 0.0 0-0 0.0 29

t
I I I I I I I I I I I I I I I ~ I I 1 1 II I I I I I I I I I 1 I I 1 I I
I SAFETY VALVE 458 AT ELEV. 67
I f 1 t I I I I I I I 1 I I I ~ I I t I 1 t 1 1 1 f 1 t I 1 1 1 1 t I t ~

I

tI

99

0.

PIPING

0 0.0 1000

30

I I t t t ~ I t I ~ t1 t tt tt
0'-10" ARC 2ttfttttttf~ SSSttt

DISCHARGE PIPING

6 INCH SCH.tt
2060000
2060001
2060101
2060301

40 PIPING

"DISCHA2" PIPE
33
0.20069 33
0.4635 4
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RC L AP 5/MOD I /014

637
638
639
640
641
642
643

. 644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
GGG
667
668
669
670
671
672
673
674
675
67B
677
678
679
680
681
682
683
684
685
686
687
688
689
690

~ 691
692
693
694

REACTOR LOSS OF COOLANI'NALYSIS PROGRAM

2060302 0.927 14
tARC STARTS LEVEL 670'- 10"
2060303 0.955 23
2060304 0.727 29
2060308 0.7980 33
2060401 0.0 33
2060GOI. 0.0 4
20GOG02 -90. 14
2060603 0.0 33
2060801 0.000152 0.0 33
2060901 0.0 0.0 3
2060902 0. 1800 0. 1800 4
2060903 0.0 0.0 13
2060904 0. 1800 0. 1800 14
2060905 0.0 0.0 32
2061001 00 33
20G I 101 1000 32
2061201 4 '17.7 120.0 0.9284 0.0 33
20G 1300 I
2061301 0. 0 0. 0 0. 0 32
t
t t t t t f t t t t t. t t f ~ fOOt 1 t t t t. t t f f f t t t t t t t f t t t t t t t t t t t t t

SAFETY VALVE 45A AT ELEV. 672'-6" ARC 3tttttttttttttttttttttttttttttttttt~ ttttttttttttttt
t
t
t

DISCHARGE PIPING
t

6 INCH SCH. 40 PIPING
t t
3060000 "DISCHA3" PIPE
3060001 25
30G0101 0. 20069 25
3060301 0.526 4
3060302 0.969 12

ARC STARTS LEVEL 672'-6"
3060303 0.635 15
3060304 0.991 18
3060305 0. 99 I 2 1

3060306 0.799 25
ARC ENDS

30G0401 0.0 25
30G0601 0.0 4
3060602 -90.0 12
3060G03 0.0 25
3060801 0.000152 0.0 25
3060901 0.0 0.0 3
3060902 0. 1800 0. 1800 4
30G0903 0.0 0.0 11
3060904 0. 1800 0. 1800 12
3060905 0.0 0 0 24
3061001 00 25
3061101 1000 24
3061201 4 17.7 120.0 0.9284 0.0 25
3061300 1

3061301 0.0 0.0 0.0 24

0
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695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748

~ 749
~ 750

751
752

~ t t t t t t t t t t t ~ t t t ~ t t ~ t t ~ t t t t t t t t t t 't t t t t ~ t t t
PORV PIPING t

t 't t t t t \ t \ \ t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t
t
t

PIPING DOWNSTREAM OF VALVE NRV - 153

3 INCH SCH. 40 PIPING

t
5000000 "PORVB" PIPE
5000001 16
5000101 0.05132 16 t 3 IN SCH40S
5000301 0.497 3
5000302 0.556 6

ARC STARTS LEVEL 684'-9"
5000303 0.365 7
5000304 0.6448 13
5000305 0.5892 16
5000401 0.0 16
5000601 0.0 3
5000602 -90.0 6
5000603 0.0 16
5000801 0.000153 0.0 16
5000901 0.0 0.0 2
5000902 0.2088 0.2088 3
5000903 0.0 0.0 5
5000904 0.2088 0.2088 6
5000905 0.0 0.0 15
5001001 00 16
5001 101 1000 15
5001201 4 17.7 120.0 0.9284 0.0 16
5001300 1

5001301 0. 0 0. 0 0. 0 15

5010000 "PORVB" SNGLUUN t THIS JUNCTION IS ON ARC 6
5010101 500010000 502000000 0.0 0.0 0.0 1000
5010201 1 0.0 0.0 0.0
t

4 INCH X 3 INCH DIFFUSER

5020000 "PORVB" PIPE t REDUCER ON ARC 8 3IN X4IN
5020001 2
5020101 0.05132 1 * 31N SCH40S
5020102 0.08840 2 t 4IN SCH40S
5020301 0.3385 2
5020401 0.0 2
5020601 0.0 2
5020801 0. 000153 0. 0 1

5020802 0.000134 0.0 2
5020901 0.0399 0.0544 1

502 1001 00 2
5021101 1000 1

5021201 4 17.7 120.0 0.9284 0.0 2

RELAP5/M001/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE 13
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753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
80B'07
808
809
810

502 1300
5021301
t
t
5030000
5030101
5030201

t 4

5040000
5040001
5040101
5040200

5050000
5050101
5050201

4

5060000
5060001
5060101
5060301
5060302
5060401
5060601
5060801
5060901
5061001
5061 101
506 1201
5061300
5061301

5070000
5070101
5070201

4
t
5080000
5080001
5080101
5080102
508030 1

5080401
5080601
5080801
5080802
5080901
5081001
5081101
508 1201
5081300
5081301

R E LAP 5/MOO 1/0 'I 4 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

1

0.0 0.0 0.0 1

"PORVB" SNGLJUN * ON ARC 6
502010000 504000000 0.0 0.0 0.0 1000
1 0.0 0.0 0.0

X 4 X 3 INCH BRANCH

"PORVB" BRANCH t ON ARC 6 9 242
0
0.0884 0.361 0.0 0.0 0.0 0.0 0.000134 0.0 00
4 17.7 120.0 0.9284 0.0 0.0

"PORVB" SNGLJUN t ON ARC 6
504010000 506000000 0.0 0.0 0.0 1000
1 0.0 0.0 0.0

INCH SCH. 40 PIPING

"PORVB" PIPE t ON ARC 6
9
0.0884 9
0.6211 8
0.7607 9
0.0 9
0.0 9
0.000134 0.0 9

0.0 0.0 8
00 9
'1000 8
4 17.7 120.0 0.9284 0.0 9
1

0.0 0.0 0.0 8

"PORVB" SNGLJUN
506010000 508000000 0.0 0.0 0.0 1000
1 0.0 0.0 0.0

INCH X 6 INCH DIFFUSER

"PORVB" PIPE
2
0.0884 1

0.20069 2
0.5792 2
0.0 2
0.0 2
0. 000134 0. 0 1

0. 000152 0. 0 2
0. 1483 0.0815 1

00 2
1000 1

4 17. 7 120. 0 0. 9284 0. 0 2
1

0.0 0.0 0.0 1
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RELAPS /MODI/014

811
812
813
814
815
816
817

~ 818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
BG3
864
BG5
866
867
868

REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

5090000 "PORVB" SNGLJUN i ON ARC B
5090101 508010000 510000000 0. 0 0. 0 0. 0 1000
5090201 I 0. 0 0. 0 0. 0

6 X 6 X 3 INCII REDUCING TEE
t
5100000 "PORVB" BRANCH t ON ARC 8 4'32
5100001 0
5100101 0.200G9 0.25 0.0 0.0 .0.0 0.0 0.000152 0.0 00
5100200 4 17.7 120.0 0.9284 0.0 0.0
t
5110000 "PORVB" SNGLJUN t ON ARC 6
5110101 510010000 700000000 0.0 0.0 0.0 1000
5110201 I 0.0 0.0 0.0
t

PIPING DOMNSTRFAM OF VALVE NRV - 151

3 INCH SCH. 40 PIPING

"PORVA" PIPE
8
0. 05132 8
0.4141 4
0.4375 8
0.0 8
0.0 4
-90.0 8
0.000153 0.0 8
0.0 0.0 3
0.2088 0.2088 4

0.0 0.0 7
00 8
1000 7
4 17.7 120.0 0.9284 0.0 8
I
0.0 0.0 0.0 7

"PORVAB" SNGLJUN
400010000 510000000
I 0.0 0.0 0.0

4000000
4000001
4000101
400030 I

4000302
4000401
4000601
4000602
4000801
4000901
4000902
4000903
4001001
4001101
4001201
4001300
4001301

4010000
4010101
4010201

0. 0 0. 1800 0. 1800 1000

DOICNSTREAM PIPING FROM VALVE NRV - 152

3 INCH SCH. 40 PIPING
t
6000000 "PORVC" PIPE
6000001 7
6000101 0. 05132 7
6000301 0.4722 3
6000302 0.4375 7
6000401 0.0 7
6000601 0.0 3
6000602 -90.0 7
6000801 0. 000153 0. 0 7
6000901 0. 0 0. 0 2
6000902 0.2088 0.2088 3
6000903 0.0 0.0 6
6001001 00 7
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RELAP5/MOD1/014

869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921

. 922
~ 923'24

925
926

REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

6001 IO'I
6001201
6001300
6001301
t
6010000
60 1010 I.
6010201

1000 6
4 17.7 120.0 0.9284 0.0 7
1

0.0 0.0 0.0 6

"PORVBC" SNGLUUN
600010000 504000000 0.0 0. 1932 0. 1932 1000
I 0.0 0.0 0.0

MAIN HEADER DOWNSTREAM OF PORV PIPING
t
7000000
7000001
7000101
7000301
7000302
7000401
7000GOI
7000G02
7000801
7000901
7000902
7000903
7001001
700 'I 101
7001201
7001300
7001301
t
7010000
7010101
7010201
t
t

tttttttttt
t ttt
tttttt ~ ttt
t
t

12

7020000
7020001
7020101
7020102
7020301
7020302
702040'I
7020601
7020801

"PORVBDN PIPE
12
0.20069 12
0.75 2
1. 075 12
0.0 12
0.0 2
-90. 12
0. 000152 0. 0 12
0.0 0.0 I

0. 1800 0. 1800 2
0.0 0.0 11
00 12
1000 11
4 '17. 7 120. 0 0. 9284 0. 0 12
1

0.0 0.0 0.0 11

"PORVD" SNGLJUN
700010000 702000000 0.0 0.0 0.0 1000
1 0.0 0.0 0.0

tttttlttt'ttttttttttttttttttttttttttt'tt
MAIN ARC CONNECTIONS

tttt.tttttttlttttttttttttttttttttt'ttttt

INCH X 6 INCH DIFFUSER ABOVE SRV ARCS ON MAIN DISCHARGE

"PORVD" PIPE
3
0.200G9 1

.77708 3
0.75 1

0.375 3
0.0 3
-90.0 3
0. 000152 0. 0 1
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.0
RELAP5/h'IOD1/014

927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984

7020802
7020901
7020902
7021001
702 1 101
702 1201
702 1300.
7021301

8000000
8000101
8000201
t
3070000
3070101
3070201
t

12 X
t
8010000
8010001
8010101
8010200
t
8020000
8020101
8020201

8030000
8030101
8030200
t
8040000
8040101
8040201
t
2070000
2070101
2070201

12 X12
t
8050000
8050001
8050101
8050200
t
8060000
8060101
8060201
t
8070000
8070101
8070200

8080000
8080101
8080201

REACTOR LOSS OF COOLANT ANALYSIS PROGRAhl

0.000169 0.0 3
0.4930 0.2045 1

0.0 0.0 2
00 3
1000 2
4 17.7 120.0 0.9284 0.0 3
1

00 00 00 2

"PORVD" SNGLJUN
702010000 801000000 0.0 0. 0 0. 0 1000
1 0.0 0.0 0.0

"PORVD3" SNGLJUN
3OeO1OOOO 8O1OOOOOO '.O O. 156 0. 156 'OOO *'2 iN ELBOV iOSSES
1 0.0 0.0 0.0

12 X 6 INCH REDUCING TEE CONNFCTS ARC MITH DISCHARGE

"PORVD" BRANCH
0
0.77708 0.5 0.0 0.0 -90. -0.5 0.000169 0.0 00
4 17.7 120.0 0.9284 0.0 0.0

"PORVD" SNGLJUN
801010000 803000000 0. 0 0. 0 0. 0 1000
1 0.0 0.0 0.0

"PORVD" SNGLVOL
0.77708 1. 1667 0.0 0.0 -90. -1. 1667 0.000169 0.0 00
4 17.7 120.0 0.9284 0.0 0.0

"PORVD" SNGLJUN
803010000 805000000 0.0 0.0 0.0 1000
1 0 0 0 0 0 0

"PORVD" SNGLJUN
206010000 805000000 0.0 0. 15B 0. 156 1000 t 12 IN ELBOM LOSSES

1 0.0 0.0 0.0

X 6 INCH REDUCING TEE. CONNECTS SRV ARC HITH DISCHARGE PIPING.

"PORVD" BRANCH
0
0.77708 0.5 0.0 0.0 -90. -0.5 0.000169 0.0 00
4 17. 7 120. 0 0. 9284 0. 0 0. 0

"PORVD" SNGLJUN
805010000 807000000 0.0 0.0 0.0 1000
1 0.0 0.0 0.0

"PORVO" SNGLVOL
0.77708 1. 1667 0.0 0.0 "90. -1. 1667 0.000169 0.0 00
4 17.7 120.0 0.9284 0.0 0.0

"PORVD" SNGLJUN
807010000 809000000 0.0 0.0 0.0 1000
1 0.0 0.0 0.0
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RELAP5/MODI/0 14 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE

985
986
9'87
988
989
990
991
992
993
994
995
996
997
998
999

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
102 I
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038

~ 1039
4040
1041
1042

t
9000000 "QTANKD" SNGLJUN
9000101 813010000 901000000 0.0 0. 1560 0. 15GO 1000
9000201 1 0. 0 0. 0 0. 0
t
9010000 "QTANKD" PIPE
9010001 2
9010101 0. 77708 2
9010301 1. 0833 2
9010401 0. 0 2
9010601 -90. 0 2
9010801 0. 000169 0. 0 2
9010901 0. 0 0. 0 1

901 1001 00 2
9011101 1000 1

9011201 4 17.7 120.0 0.9284 0.0 2
9011300
9011301 0.0 0.0 0.0 1

t
ttt ~ tttt ~ ttttt ~ tttttttttt
t t t t

QUENCH TAtfK
t tttt ltd tttttttttttttttttt
t
9020000 "QTANK-Itl" SNGLJUN
9020101 901010000 903000000 0. 0. 0. 1000
9020201 1 0. 0. 0.
~ t

SPARGER 12 IN SCH40 PIPE

9030000 SPARGER" PIPE
NO OF VOLUMES

9030001 18
FLOW AREA

9030101 0. 7773 18
VOL. LENGTHS

9030301 1. 125 2
9030302 1. 1333 7
9030303 1.0 18

VOL. VOLS.
9030401 0.0 18
t

VERTICAL ANGLES
9030G01 "90. 7
9030602 0. 0 18

PIPE ROUGHNESS
9030801 1.69-4 0.0 18

JUNCTION LOSS COEFF.
9030901 0.0 0.0 6
9030902 0. 156 0. 156 7
9030903 0.0 0.0 17
t VOL. CON1ROL FLAG
903 1001 00 18
~ JUth. CONI ROL FLAG
9031101 1000 17

INITIAL COND.
9031201 4 17.7 120. 0.9284 0. 2



RCLAP5/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
106 1

1062
1063
1064
1065
1066
1067
1068
1069
1070
107 1

1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086

3 17.7 '120. 0.0
JUN. INITIAL COND.
1

0.0 0.0 0.0 17

WATER VOL

01

"INTERI ACE" SNGLJUN
905010000 907000000
1 0.0 0.0 0.0

AIR VOLUME

0.0 0.0 90. 1.2439 0.003 0.0 01
0.9284

9031202 0. 18 ~

9031300
9031301

SPARGER EXIT
t t
9040000 "EXIT" SNGLJUN
9040101 903010000 905000000 0.0 1.0 1.0 0100
9040201 1 0. 0. 0.tt
t
t t
9050000 "QT. WATER" SNGLVOL
9050101 260.4706 5.6667 0.0 0.0 90. 5.6667 0.003 0.0
9050200 3 17.7 120.
t t
t INTERFACE
t t
9060000
9060101 0.0 0.0 0.0 1000
9060201tt
t t
9070000 "QT.AIRN SNGLVOL
9070101 260. 4706 1. 2439
9070200 4 17.7 120.
t t
t RUPTURE DISC
t t
9080000 "RUP.DISC" VALVE
9080101 907010000 999000000 1.77 0. 0. 1100
9080201 1 0. 0. 0.
9080300 TRPVLV
9080301 501 VALVE OPENING TRIP

PIPE OUTSIDE ENVIRONMENT
t t
9990000 "ATMOSPNERE" TMDPVOL
9990101 10000. 10000. 0.0 0.0 0.0 0.0 .00001 0.0 11

9990200 4
9990201 0.0 17.7 120. 0.9284
.END OF CASE
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Technical Report
TR-5364-2
Revision 0
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4.9.2 PORV Solid 400o Li uid Restart



=THIS RESTARS RELAP 3 N SOLID MATER UNIT2 REDPORVS OPENING 0
'2

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19

t
100 RESTART TRANSNT
101 RUN
t
103 2000
104 NOACTION
201 0.600 1.-7 2.-4 11001 5 50 250
t
t

HINOR EDITS
t
301 HF LOWJ 4 15000000
302 HFLOWJ 490000000
303 Hl'LOWJ 493000000
304 Hl'LOWJ 388000000
305 HI LOMJ 811140000
306 HF LOMJ 8 1 1790000
307 HI LOMJ 307000000

RELAP5/HOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

LISTING OF INPUT DATA FOR CASE

PAGL 1

TD M Tl)
C, I 0

Vl Ã
4J N
Ch ~

0 WO
I

FO ~
CO

Kl
El)

O
5

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

e 53

308 HILOMJ 207000000
309 HFLOWJ 107000000
t
310 QUALS 400010000
311 QUALS 500010000
312 QUALS 600010000
313 QUALS 4 10210000
314 QUALS 485270000
3 15 QUALS 492 1 10000
316 OVALS 3890 loooo
317 aUALS 8 1114oooo
3 18 QUALS 8 1 1790000
319 QUALS 106010000
320 QUALS 106390000
321 QUALS 206010000
322 QUALS 206330000
323 QUALS 3osoloooo
324 QUALS 306250000
t
325 P 4000 l0000
326 P 500010000
327 P 600010000
328 P 4 102 10000
329 P 485270000
330 P 492110000
331 P 389010000
332 P 8 1 1 140000
333 P 8 1 1790000
334 P 106010000
335 P 106390000
336 P 206010000
337 P 206330000
338 P 3060 IOOOO
339 P 306250000

BY ]~~ DATE ~~~
CHKD DY( ~iiDATE ~Z.,s~

Q
(D
Pl
C
0

I 54 t
55 2001 5, 151
56 . 2002 206010000,206020000,206030000.206040000.206050000



RELAP5/HOD1/014

57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110

e 111
~ 112

113
114

REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

2003
2004
2005
2006
2007
2008

t
t

t
2010

t
t
t
t

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
203G
t
2040
204 1

2042
2043
2044
2045
t
I
t
t

2050
2051
t
t

3880
3880

206060000.206070000.206080000.206090000,206100000
206 1 10000. 20G 120000, 20G 130000, 206 140000, 206 150000
206 160000. 206 170000, 206 180000, 206 190000, 206200000
206210000.206220000,206230000 '06240000,206250000
20G2G0000,206270000.206280000 '06290000,206300000
206310000 '06320000,206330000

tttt FIRST C.V. DOWNSTREAN OF THE ARC tttt

805010000

~ » ~ t 12 INCH DISCHARGE DOWN TO TIIE QUENCH TANK

811190000. 81
811240000. 81
8 11290000, 81
8 11340000, 81'

1 1390000 ~ 8 1

'1200000,811210000. 811220000,811230000
1250000, 811260000, 811270000 ~ 811280000
1300000, 8 1 13 10000, 8 1 1320000, 8 1 1330000
1350000 ~ 8 11360000 ~ 8 11370000. 8 11380000
1400000, 811410000, 811420000. 811430000
'I 450000, 8 1 1 4G0000. 8 1 1470000, 8 I 1480000
1500000, 8 1 15 10000, 8 1 1520000, 8 I 1530000
1550000 ~ 8 1 15GOOOO, 8 1 1570000. 8 1 1580000
1600000. 8 1 16 10000, 8 1 1620000, 8 1 1630000
1650000. 8 1 1660000, 8 1 1670000 ~ 8 1 1680000
1700000, 8 1 17 10000, 8 1 1720000, 8 1 1730000
1750000, 81 17G0000, 811770000. 811780000
1800000, 8 1 18 10000. 8 1 1820000 ~ 8 1 1830000
1850000 ~ 8 1 1860000, 8 1 1870000, 8 1 1880000
1900000, 8 1 19 10000 ~ 8 1 1920000, 8 1 1930000
1950000. 8 1 1960000, 8 1 1970000, 8 1 1980000
1 180000

8 1 1440000, 8 1

811490000,81
811540000,81
8 1 1590000, 8 1

8 1 1G40000. 8 1

811690000. 81
811740000. 81
8 1 1790000. 8 1

811840000,81
8 1 1890000, 8 1

811940000.81
8 1 1990000, 8 1

8 130 10000, 8 13020000, 8 13030000. 8 13040000, 8 13050000
8 130GOOOO. 8 13070000. 8 13080000, 8 13090000 ~ 8 13 100000
8 13 110000 ~ 813120000, 813130000, 813140000, 813150000
8 13 1 GOOOO, 8 13170000, 8 13180000, 8 13 190000, 8 13200000
8 1 32 10000 ~ 8 132 20000, 8 13230000, 8 13240000. 8 13250000
8 13260000, 8 13270000 ~ 8 132 80000, 8 13290000 ~ 8 13300000

PIPE DOWN INTO THE QUENCH TANK

901010000, 901020000, 903010000, 903020000
903030000

"PORVU" SNGLJUN
387010000 389000000 0.0 0.0 0 ~ 0 1000

000
101
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115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
150
157
158

3880201
20300100
20300200
20300300
20300400
20300500
20300600
20300700
20300800
20300900

20301000
20301100
20301200
20301300
20301400
20301500
2030 I GOO
20301700
20301800
20301900
20302000
20302 100
20302200
20302300
20302 100

20302500
20302600
20302700
20302800
20302900
20303000
20303100
20303200
20303300
20303400
20303500
20303GOO
20303700
20303800
20303900

.ENO

RF.LAPG/MOD I.l014

I 0.0
MFLOWJ
Hf'LOWJ
HI LOWJ
HI LOWJ
MFLOWJ
MFLOWJ
Mf'LOWJ
Mf'LOWJ
HCLOWJ

QuaLS
QUALS
QUALS
aunt.S
QIIALS
QUALS
QUALS
QUALS
QUALS
QUALS
QunLS
QUALS
QUALS
QIIALS
QUALS

0.0 0.0
4,15000000
493000000
490000000
388000000
811140000
8'11790000
307000000
207000000
107000000

400010000
500010000
6000 IOOOO
4 102 10000
485270000
492 I 10000
389010000
8 I I 140000
8 I'I790000
106010000
106390000
2060 10000
206330000
30G010000
306250000

4000 10000
5000 10000
600010000
4 102 10000
485270000
492110000
389010000
811140000
8 I 1790000
IOG010000
106390000
2060 10000
206330000
30G0 10000
30G250000
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RELAP5/MOOI/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

LISTING OF INPUT DATA FOR CASE 1

1 KAEP UNIT2 I LINK RELAP5
2 100 NEW TRANSNT
3 101 RUN
4 102 BRITISII BRITISII

104 NOACTION
8 + TIME STEP CONTROL
7 f
8 201 0.6000 1.0-7 2.0-4 11001 5 25 250
9 ~ MINOR EDITS

10
11 301 QUALS 007010000
12 302 QUALS 005200000
13 303 QUALS 013200000
14 304 P 005200000
15 305 P 007010000
18 306. P 007380000
17 307 NFLOWJ 006000000
18 308 NFLOWJ 005070000
19 309 i4FLOWJ 014000000
20 3 I0 P 007 140000
21 311 P 011560000
22 312 P 013300000
23 3i3 HFLOWJ 007140000
24 314 HFLOWJ 007380000
25 315 MFLOWJ 011560000
26
27
28 2001 5, 192,001010000,003010000,005010000
29 2002 005020000,005030000,005040000,005050000,005060000
3O 2OO3 OOSO7OOOO.OOSOaOOOO.OOSO9OOOO.OOS1OOOOO,OOSIIOOOO
31 2004 005120000 ~ 005130000,005140000,005150000,005160000

PAGE

BY / zan DATE

CllKD. BY ~OX DATE c-9-d'Z

......... 32
33
34
35
36
37'8

39
40
4i
42

44
. 45

48
47
48
49
50
51
52
83
54*

55

2005 005170000,005180000,005190000,005200000,007010000
2006 007020000,007030000,007040000,007050000.007080000.007070000
2007 007080000 ~ 007090000, 007 100000. 007 110000, 007 120000''008 'o7 i3oooo'. oo714oooo',oo7 isoooo,'oo7 ieoooo',oo7 i7oooo.

'--
2009 007180000, 007 190000, 007200000, 007210000, 007220000
2010 007230000,007240000,007250000 '07260000,007270000
2011 007280000,007290000,007300000,007310000 '07320000
2012 007330000,007340000,007350000,007360000,007370000
2013 007380000,007390000,009010000,011010000,011020000
2014 01 1030000, 01 1040000, 0 i 1050000, 01 1060000, 01 1070000
2015 011080000,011090000,011100000,011110000,011120000
2018 011130000,011140000,0{1150000,011180000,011170000

..... 2017 . 011180000i 011190000,011200000,011210000,011220000
2018 011230000. 011240000, 011250000, 011260000 ~ 011270000
20 I 9 01 1280000 i 0 I 1 290000 ~ 0 'I 1 300000 i 0 I 13 10000 ~ 0 'I 1320000
2020 011330000,011340000,011350000,011380000 ~ 011370000
2021 011380000, 011390000, 011400000,011410000, 01 '1420000
2022 011430000,011440000,011450000,011480000.01 I470000
2023 011480000,011490000,011500000,011510000,011520000
2024 011530000 ~ 011540000.011550000,011580000,011570000
2o2s o I Issoooo, o I Is9oooo, o I Ieooooo, o1181oooo, o1162oooo
202B 011e3oooo', o1184oooo, oi Iesoooo'.o i IBB0000, 011870000
2027 01 1680000, 01 1890000, 01 1700000, 01 17 10000, 01 1720000
2028 011730000

~ 011740000,011750000,011780000,011770000
2029 0! 1780000i 0!!7900.0i011800000,011810000,01'I820000

9
...... Z~

Sm
Q'

-- -C
0 ..
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57
58
hs
60
81
82

64
65
88
87
88
89
70
71
72
73
74
75
78" '7
78
79
80
81
82
83
84
85
88
87
88
89
90
91
92
93
Q4
Q5

Q7
98
99

100
101
102
103
104
105
108
107
108
109
110
i11
112"'i3
114

2030 011830000,011840000.011850000.011860000.011870000
2031 011880000, 011890000 ~ 011900000. 011910000. 011920000
2032 011930000, 011940000, 011950000,011960000,011970000
2033 01 1980000, 011990000. 013010000 ~ 013020000 ~ 013030000
2034 013040000,013050000,013060000 ~ 013070000 ~ 0 I3080000
2035 013090000,013100000,013110000,013120000 ~ 013130000
2036 013140000,013150000,013160000,013170000,013180000
2037 013 190000, 013200000, 0132 10000, 013220000, 0 'l3230000
2038 013240000, 013250000, 013260000. 013270000, 013280000
2039 013290000, 013300000,015010000

*TRIPS

502 TIME 0 GT NULL 0 1.500 L + JOB TERMINATION TRIP
503 TIHE 0 GE NULL 0 O.O L < VALVE OPEN

504 TIME 0 GE NULL 0 5.0 L ~ VALVE CLOSED
600 502
t

HYDRODYNAMIC COMPONENTS

PRESSURIZER

0010000 "PRESS1" TMDPVOL
0010101 0.0 20.0 500.0 0.0 0.0 0.0 0.00005 0.0 11
0010200 2
0010201 0.0 2500.0 1.0 0. 1 2514.0 1.0 0.3 2555.0 1.0 0.5 2600.0 1.0
0010202 0.7 2667.0 1.0 0.9 2700.0 1.0 1. 1 2740.0 1.0 1.3 2745.0 1.0
0010203 1.5 2747.0 1.0 1.7 2748.0 'l.O 1.Q 2750.0 ).0 2.0 2750.0 1.0
0010204 2.5 2750.0 1.0

LOOP SEAL GEOMETRY

0020000 "LPSL" SNGLJUN
0020101 001000000 003000000 0.0 0.0 0.0 1000 0 THIS IS A SHORT RADIUS ELBOM LEAVING

0020201 1 0.0 0.0 0.0

0030000 "LPSL" SNGLVOL
0030101 0. 1465 1.0 0.0 QO.O 0.0 0.0 0.00015i 0 ~ 0 00
0030200 2 2500.0 1.0

0040000 "LPSL" SNGLJUN
0040101 003010000 005000000 0.0 0. 1838 0. 1838 1000
0040201 1 0.0 0.0 0.0

0050000 "LPSL" PIPE
0050001 20
0050101 0. 1465 20
0050301 0. 50 '10
0050302 0.574 20
0050401 0.0 20
0050601 -90.0 7
0050602 0.0 10
0050603 90.0 20
0050801 0. 000151 0. 0 20
0050901 0. 0 0. 0 8
0050902 0. 1836 0. 1838
0050903 0.0 0.0 9



0
RELAPS/MOD I/014

IIS 0050904
116 0050905
I 17 005 1001
118 0051101
119 0051201
'I 20 005 1202
12 1 005 1203
122 0051204
123 0051205
124 0051206
125 0051207
126 005 1300
127 0051301
128

REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

0. 1838 0. 1836 10
00 00 19
00 20
1000 19
3 2500.0 584.4 0.0 0.0 I
3 2500.0 451.1 0.0 0.0 2
3 2500.0 352. I 0.0 0.0 3
3 2500.0 278.8 0.0 0.0 4
3 2500.0 218.1 0.0 0.0 5
3 2500.0 169.3 0.0 0.0 6
3 2500.0 141.1 0.0 0.0 20
1

0.0 0.0 0.0 1Q

n
EJl W

0 D n
I jll

C)

CV'29

cccccceceeecceec ~ eeeeeeeeeee
130 e VALVE 6MB CROSBY SAFETY
131 ecoceeeeeeeeeceeceee ~ eeeeeee
132 0060000
)33 0060101
134 0060201
135 0060300
136 0060301
137

"SRV'ALVE
005010000 007000000 0.022 0
1 0 0 0 0 0 0
MTRVLV
503 504 100.0 0.0 O'ROSBY

0 0.0 0100

BM& OPENING IN 10 MSEC

138 e DISCHARGE PIPING
139 0070000 "DISCHA1" PIPE
140 0070001 39
141 0070101 0. 20069 39
142 0070301 0. 526 4
143 0070302 1.094 14
144 * ARC STARTS HERE LEVEL 669-2"
145 0070303
146 0070304
147 0070305
148 0070306
)49 0070307
150 0070308
15 I 0070309

0. 94167 17
0.942 20
0.8425 23
0.844 26
0.8433 29
0.8333 32
0.8333 35

152 e ARC ENDS
153 00703 IO
154 0070401
155 0070GOI
15B 0070602
157 0070G03
158 0070801
159 0070901
160 0070902
161 0070903
162 0070904
163 0070905
164 007 1001
165 007 I 101
168 0071201
IB7 007 1300
1B8 0071301
IBQ t
170 0080000
171 0080101
172 0080201

0. 91750 39
0.0 39
0.0 4
-90.0 14
0.0 39
0.000152 0.0 39
0.0 0.0 3
0. 1800 0. 1800 4
0.0 0.0 13
0. 1800 0. 1800 14
0 0 0.0 38
00 39
1000 38
4 14.7 120.0 0.9284 0.0 39'- ""*" '""
0.0 0.0 0.0 38

"DISCHAI" SNGLJUN
907010000 009000000 0. 0 0. 15

0.0 0.0 0.0
60 0. 1560 1000 eLOSSES FOR A 12 IN ELBOM

9
foal <
Sm

(
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173
174
175
178
177
178
179
180
181
182
183
184
185
188
187
188
189
190
191
192
193
194
195
198
197
198
199
200
201
202
203
204
205
208
207
208
209

*

210
'2 i 1

212
213
214
215
218'i7"
218
219
220
221
222 ...
223

"'24

225
228
227
228
229
230

INPUT

0090000
0090101
0090200

0100000
0100101
0100201

01 10000
0110001
0110101
0110301
01 10302
0110303
0110304
01 10305
0110300
01 10307
0110308
0110309
0110310
0110401
0110601
0110602
01 10003
0110604
0110605
01 10606
0110607
0110608
0110801
0110901
0110902
0110903
0110904
01'l0905
0110900
01 10907
01 10908
01 10909
0110910
0110911
0110912
0110913
0110914
0110915
0110918
0110917
0110918
01 '10919
0111001
0111101
0111201
0111300
0111301

"OISCIIIA" PIPE
99
0.7771 99
1.039 14
0.53025 18
0.5 22
0.53025 28
0.9875 58
0.475 68
0.49359 79
0.46875 87
0. 51172 95
0.95 99
0.0 99
-90. 0 14
-45.0 18
-90.0 22
-45.0 26
-90.0 58
0.0 87
-90.0 95
0.0 99
0.000169 0.0 99
0.0 0.0 13
0.078 0.078 14
0.0 0.0 17
0.078 0.078 18
0.0 0.0 21
0.078 0.078 22
0.0 0.0 25
0.078 0.078 20
0.0 0.0 55
0. 150 0. 156 58
0.0 0.0 65
0. '150 0. 156 60
0.0 0.0 78
0. 150 0. 158 79
0.0 0.0 88
0. 158 O. 158 87
0.0 0. 0 94
0. 150 0. 158 95
0.0 0.0 98
00 QQ
1000 98
4 14.7 120.0 O.Q284
1

0.0 0.0 0.0 98

0.0 QQ

A BRAtlch hERE FOR A COMPLETE MOOEL

"DISCNA1" SNGLVOL
0.7771 0.5 0.0 0.0 -90.0 -0.5 0.000169 0.0 00
4, 14.7 120.0 0.9284

"OISCIIA1" SNGL JUN
009010000 011000000 0.0 0.0 0.0 IOOO
1 0.0 0.0 0.0



231
232 0120000
233 0120101
234 0120201
235
238 0130000
237 0130001
238 0130101
239 0130301
240 0130302
241 0130303
242 0130401
243 0130601
244 0130801
245 0130901
246 0130902
247 0130903
248 0130904
249 0130505
250 0131001
251 0131101
252 0131201
253 0 13 1300
254 0131301
255
256 0140000
257 0140101
258 0140201
259
280 0150000
281 0150101
282 0150200
283 0150201
264
265 + PLOT CA
266
287 20300100
268 20300200
269 20300300
270 20300400
271 20300500
272 20300600
573 20300700
274 20300800
275 20300900
278 20301000
277 20301100
278 20301200
279 20301300
280 2030'1400
28 '1 20301500
282 .END OF C

"DISCMA1" SNGL JUN
011010000 013000000 0.0 0.0 0.0 1000
1 0.0 0.0 0.0

"DISCHA1" PIPE
30
0.7771 30
0.95 8
1.0 20
0.5 30
0.0 30
0.0 30
0.000169 0.0 30
00 00 5
0. 156 0. 156 6
0.0 0.0 19
0. 158 0. 156 20
0.0 0.0 29
00 30
1000 29
4 14.7 120.0 0.9284 0.0 30
1

0.0 0.0 0.0 29

4OISCNIA" SNGLJUN
013010000 015000000 0. 0 0. 0 0. 0 0100
1 0.0 0.0 0.0

"ATMOS" TMOPVOL
10000.0 10000.0 0.0 0.0 0.0 0.0 0.00001 0.0 11
4
0.0 14.7 120.0 0.9284

RDS

EQUALS 007010000
EQUALS 005200000
EQUALS 013200000
P 005200000
P '07010000
P 007380000
MFLOWJ 006000000
MFLOWJ 005070000
MFLOWJ 014000000
P 007 140000
P 011560000

*

P 013300000
MFLO'WJ 007140000

MFLOWJ 007380000
MFLO'WJ 011560000

ASE
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P.EE ~EEPIPE

These are input listings of Control Data Corporation's RELAP post-
processor, REPIPE. Each set represents direction cosines of the RELAP model as

well as structural node assignments. On the Unit 2 PORY model, it was necessary

to break up the model in two sections because of REPIPE's size limitations.

~ln ut Set Model Section

4.10.1

4.10.2
4.10.3

A

B

quarter Model
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4.10.1 Nodel Section A PORV Unit 2



ES
NE=3,KBLOCK=
NT=-1,KPNV=1

$ PIP
INLI
KPRI
NDRO

342
340
339
339
339
339
339
339
339
339
339
339
339
339
339
339
339
336
336
336
336
336
336
336
336
336
336
336
336
336
336
336
336
334
334
334
330
330
330
334
334
334
334
334
334
330
330
330
330
330
330
328
328
328
328

200,KPIPE=10.KPLOT( 1) =1,KWAVE=1,
,KSTEP=3,

PV=385010000,206330000,8 11190000$
-0.3710 0.6786 0.6340/
-0.3710 0.6786 0.6340/
0.0 1.0 0.0/
0.0 1.0 0.0/

386000000
-387010000
387010000
387020000
387030000
387040000
387050000
387060000
387070000
387080000
387090000
387 100000
387 1 10000
388000000
420000000
425010000
425020000

-387020000
-387030000
-387040000
-387050000
-387060000
-387070000
-387080000
-387090000
-387 100000
-387110000
-388000000
-420000000

-498000000
-425010000
-425020000
-425030000

425030000
425040000
430000000

-425040000
-430000000
-435010000
435010000
440000000 (

445010000
)445020000

445030000
445040000
-440000000
-445010000
-445020000
-445030000
-445040000
-445050000

445050000
445060000
445070000
445080000

0.0 1.0 0.0/
0.0 1.0 0.0/

0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
O.O 1.0 O.O/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0-0/
0.0 1.0 0.0/
0.0 1.0 0.0/

0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/

0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/

0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0,7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/

0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/

BY~ DATE

CtlKD. BY gg- GATE /5z~c. ~s



324 -445060000 0.0 1.0 0.0/
324
324
324
322
322
322
322
322
322
318
318
318
318
318
318
318
3181
3181
3181
3181
3181
316
316
316
316
316
3161
3161
3161
3161
314
314
314
314
314 1

3141
3141
3141
312
312
912
312
3121
3121
3121
3121
310
310
310
310
3101
308
308
308
308
308
308
308
308

-445070000
-445080000
-445090000
445090000
450000000
460000000
465010000
465020000
470000000

-450000000
-460000000

"491000000 0
-465010000
-465020000

-470000000
-475010000

475010000
480000000
485010000
485020000
485030000

-480000000
-485010000
-4&5020000
-485030000
-485040000

485040000
485050000
485060000
485070000

-485050000
-485060000
-485070000
-485080000

485080000
485090000
485100000
485110000

-485090000
-485100000
-485110000
-485120000

485 120000
485130000
48514000/
485150005

-485130000
-485140000
-485150000
-485160000

485160000
485170000
485180000
485190000
485200000
4852 10000
485220000
485230000
485240000

0.0
0.0
0.0
0.9138
0. 9138
0. 9138
0. 9138
0. 9138
0. 9138
0. 9138
0. 9138

9138 0.0
0. 9138
0. 9138

0. 9138
0. 9138
0. 8212
0. 8212
0. 8212
0. 8212
0. 8212
0.8212
0.8212
0. 8212
0. 8212
0. 8212

0. 5557
0.5557
0.5557
0.5557
0.5557
0.5557
0.5557
0.5557

0. 2178
0. 2178
0. 2178
0. 2178
0. 2178
0.2178
0. 2178
0. 2178
-0. 1543
-0. 1543
-5. 1543
-0. 1543
-0. 1543
-0. 1543
-0. 1543
-0. 1543
-0.9272

-0.9272
-0.9272
-0.9272
-0.9272
-0.9272
-0.9272
-0.9272
-0.9272

0 0.0/
0 0.0/
0 0.0/
0.0 -0.4062/
0.0 -0.4062/
0.0 -0.4062/
0.0 -0.4062/
0.0 "0.4062/
0.0 -0.4062/
0.0 -0.4062/
0.0 -0.4062/

-0.4062/
0.0 -0.4062/
0.0 -0.4062/
0.0 -0.4062/

0.0 -0.4062/
0.0 -0.5707/
0.0 -0.5707/
0.0 -0.5707/
0.0 "0.5707/
0.0 -0.5707/
0.0 -0.5707/
0.0 -0.5707/
0.0 -0.5707/
0.0 -0.5707/
0.0 -0.5707/

0. 0 -0. 8314/
0. 0 -0. 8314/
0.0 -0. 8314/
0.0 -0. 8314/
0. 0 -0. 8314/
0. 0 -0. 8314/
0. 0 -0. 8314/
0.0 -0.8314/

0.0 -0.9760/
0.0 -0.9760/
0.0 -0.9760/
0.0 -0.9760/
0.0 -0.9760/
0.0 -0.9760/
0.0 -0.9760/
0.,0 -0.9760/
0.0 -0.9880/
0.0 -0.9880/
0.0 -0.9880/
0.0 -0.9880/
0.0 -0.9880/
0.0 -0.9880/
0.0 -0.9880/
0.0 -0.9880/

-0.0262 -0.3745/
-0.0262 -0.3745/
-0.0262 -0.3745/
-0.0262 -0.3745/
-0.0262 -0.3745/
-0.0262 -0.3745/
-0.0262 -0.3745/
-0.0262 -0.3745/
-0.0262 -0.3745/



0



308
308

485250000
485260000

292
292
292

4000 10000
400020000
400030000

288 -400010000
288 -400020000
288 -400030000
288 -400040000
286
286
286
286
230
230
230
230
320
320
320
320
320
320
320
320
320
320
320
348
348
348
348
348

400040000
400050000
400060000
400070000

-400050000
-400060000
-400070000
-401000000

49 1000000
492010000
492020000
492030000
492040000
492050000
492060000
492070000
492080000
492090000
492 100000

-492010000
-492020000
-492030000
-492040000
-492050000

348 -4920600I|0
348 -4920?OOI50
348
348
348
348
346
346
346
344
344
344
40,4
404
404

-492080000
-492090000
-492 100000
-493000000
493000000
600010000
600020000

-600010000
-600020000
-600030000
600030000
800040000
600050000

3081 -485170000
294 -485180000
294 -485190000
294 -485200000
294 -4852 10000
294 -485220000
294 -485230000
294 -485240000
294 -485250000
294 -485260000
294 -490000000
292 490000000

-0.0262
-0.0262
-0.0262

-0.0262
-0.0262
-0.0262
-0.0262
-0.0262
-0.0262
-0.02G2
-0.0262
-0.0262
-0.0262
-0.0262
-0.0262
-0.0262
-0.0262
-0.0262
-0.0262
-0.0262
-0.0262

-0.9272
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498000000
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-4 10010000
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410100000
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"410100000
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0.0 -1.0 0.0/
0.0 -1.0 0,0/
0.0 -1.0 0.0/
0. 0 -1. 0 0. 0/

-0.9272 0.0 -0.3746/
-0.9272 0.0 -0.3746/
-0.9272 0.0 -0.3746/
-0.9272 0.0 -0.3746/
-0.9272 0.0 "0.3746/
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0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
00 10 00/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
00 10 00/

0.9270 -0.0218 0.3745/
0.9270 -0.0218 0.3745/
0.9270 -0.0218 0.3745/
0.9270 -0.0218 0.3745/
0.9270 -0.02 18 0.3745/
0.9270 -0.02 18 0.3745/
0.9270 -0.0218 0.3745/
0.9270 -0.02 18 0.3745/
0.9270 -0.0218 0.3745/
0.9270 -0.02 18 0.3745/
0.9270 -0.0218 0.3745/
0.9270 -0.02 18 0.3745/
0.9270 -0.0218 0.3745/

,0.9270 -0.02 18 0.3745/
0.9270 -0.02 18 0.3745/
0.9270 -0.02 18 0.3745/
0.9270 -0.02 18 0.3745/
0.9270 -0.02 18 0.3745/
0.9270 -0.02 18 0.3745/
0.9270 -0.02 18 0.3745/
0.9270 -0.0218 0.3745/
0.9270 -0.02 18 0.3745/
0.9270 -0.0218 0.3745/
0.9270 -0.0218 0.3745/
0.9270 -0.0218 0.3745/
0.9270 -0.0218 0.3745/
0.0 -1.0 0.0/
0.0 -1.0 0.0/
0.0 -1.0 0.0/
0.0 -1.0 0.0/
0.0 -1.0 0.0/
0.0 -1.0 0.0/
0 7559 P P -P 6547/
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2441
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2421
240
2401
2401
238
2381
2381
2381
2381
236
236
236
236
2361
2361
2361
2361
234
234
234
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2341
2341
2341
2341
2341
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-500070000
500070000
500080000
500090000

-500080000
-500090000
-500100000
500100000
5001 10000
500120000

-5001 10000
-500120000
-500130000

500130000
500140000
500150000
501000000

-500140000
-500150000
-501000000
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-503000000
503000000
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-505000000

505000000
506010000
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-506020000
-506030000
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-506060000
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0.3736
0.3736
0.3736
0.3736
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0.0282
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0.0282
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-0.6395
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0 0 -0.9674/
0.0 -0.9364/
-0.9364/
0.0 -0.9364/
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190 306070000
190 306080000
190 306090000
190 306100000
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186 -30G050000
186 -306060000
186 -306070000
186 -306080000
186 -306090000
186 -306100000
186 -306110000
186 - 306 120000
184 306120000
184 306 130000
184 306140000
182 "306130000
182 -306140000
182 -306150000
1821 306150000
1821 306160000
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180 -306160000
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0.0 -0.9987/
0.0 -0.9987/
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104 106020000 0. 7 169 0. 0
104 106030000 0.7169 0.0
98 - 106010000 0. 7169 0. 0 0. 6972
98 —106020000 0.7169 0.0
98 - 106030000
98 - 106040000

0.7169 0.0
0.7169 0.0

0. 0 -1.0*
0.0 -1.0
0.0 -1.0
0.0 -1.0
0.0 -1.0
0.0 -1.0
0.0 "1.0
0.0 -1.0
0.0 -1.0
0.0 -1.0
0.0 -1.0
0.0 -1.0
0.0 "1.0
0.0 -1.0
0.0 "1.0
0.0 -1.0
0.0 -1.0
0.0 -1.0
0.0 -1.0
0.0 -1.0
0. 2657 0. 0
0.2657 0.0
0.2657 0.0
0.2657 0.0
0.2657 0.0

106040000
106050000
IOG060000
IOG070000
IOGO&0000
106090000
106 100000
IOG I 10000
106 120000
106 130000

- 106050000
- 106060006
- 106070000
- 106080000
- 106090000
- 106 100000
- 1061 10000
- 106 120000
- 106130000
- 106 140000

106140000
106 150000
106 160000

- 106150000
-106 160000
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90
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90
88
88
88
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0.2657 0.0
-0.3889 0.0
-0.3&89 0.0
-0.3889 0.0

- 106 170000
106 170000
106180000
106 190000
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861
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0.6972/
0.6972/

/
0.6972/
0.6972/
0.6972/

0.0/
0.0/
0.0/
0.0/
0.0/
0.0/
0.0/
0.0/
0.0/
0.0/
0.0/
0.0/
0.0/
0.0/
0. 0/
0.0/
0.0/
0.0/
0.0/
0.0/

0. 9641/
0. 9641/
0. 9641/
0. 9641/
0. 9641/
0. 9641/
0. 9213/
0.9213/

*
0. 9213/

84
84
84
841

- 106 180000
-106 190000
- 106200000

106200000

-0.3889 0.0
-0.3889 0.0
-0.3889 0.0
-0.8464 0.0

82
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821
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821
80
80
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" 1062 10000
- 106220000
- 106230000

106230000
10624000gj
106250000

- 106240000'
106250000

- 106260000

-0.8464 0.0
-0.8464 0.0
-0.8464 0.0
-0..9999 0.0
-0. 9999 0. 0
-0.9999 0.0
-0.9999 0.0
-0.9999 0.0
-0.9999 0.0

841 106210000 -0.8464 0.0
841 106220000 -0.8464 0.0

0.9213/
0. 9213/
0. 92 13/
0.5326/
0.5326/
0.5326/
0.5326/
0.5326/
0.5326/
0.0162/
0. 0162/
0.0162/
0. OIG2/
0. 0162/
0. 0162/
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78
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7&i
784
781
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106260000
106270000
IOG280000

- 106270000
- 106280000
- 106290000

106290000
106300000
106310000

- 106300000

"0.8289 0.0
-0.8289 0.0
-0.8289 0.0
-0.8289 0.0
-0.8289 0.0
-0.8289 0.0
-0. 4813 0.0
-0.4813 0.0
-0. 4813 0.0
-0.4813 0.0

-0.5595/
-0.5595/
-0.5595/
-0.5595/
-0.5595/
-0.5595/
-0.8766/
-0.876G/
-0.8766/
-0.8766/



76 - 106310000
76 - 106320000
761 106320000
761 106330000
761 106340000
74 - 106330000
74 -106340000
74 - 106350000
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74 1 106380000
72 - 10G360000
72 - 106370000
72 - 106380000
72 -107000000
99999/

SSTEPS TSTEP( 1)=0

-0. 4813
-0. 4813
-0.2356
-0.2356
-0.2356
-0.2356
-0.2356
-0.2356
0.2639
0.2639
0.2639
0.2639

0.2639
0.2639
0.2639
0.2639

001,0. 200, -1, - t j

0.0 -0.8766/
0.0 -0.8766/
-0.7071 0.6GG7/
-0.7071 0.6667/
-0.7071 0.6667/
-0.7071 0.6667/
-0.7071 0.6G67/
-0.7071 0.6667/

0.0 -0.9645/
0.0 -0.9645/
0.0 -0.9G45/
0.0 -0.9645/
0.0 -0.9645/
0.0 -0.9645/
0.0 -0.9645/
0.0 -0.9645/
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SPIPES
INLINE=3,KBLOCK=2
KPRINT=-1

~
KPNV= 1

NOROPV=20G010000
154 206010000
154 206020000
154 206030000
148 -206020000
148 -20G030000
148 -206040000
148 206040000
146 206050000
'146 206060000
146 206070000
146 206080000
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007230000
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-.264
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0.0 -.942/
0.0 -.942/
0.0 -.942/
0.0 -.942/
0.0 -.942/
0.0 -.609/
0.0 -.609/
0.0 -.609/
0.0 -.609/
0 0 -.609/
0.0 -.609/
0.0 -.1132/
0.0 -.1132/
0.0 -.1132/
0.0 -. 1132/
0.0 -. 1132/
0 0 -. 1132/
0.0 .415/
0.0 .415/
0.0 .415/
0.0 . 415/
0.0 .415/
0.0 .415/
0.0 .8321/
0.0 .8321/
0.0 .8321/
0. 0 . 8321/
0.0 . 8321/
0. 0 . 8321/
0 0 .9998/
0.0 .9998/
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0.0 -1.0 0.0/
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011990000
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5.0 STRUCTURAL ANALYSIS

Deadweight, thermal, seismic and force/time history analyses were performed

for the pressurizer safety and relief valve discharge piping using the TMRSAP

computer program; a modified version of SAPIV. The computer model used was based

on TES isometric drawing E-5761, Revision 2 included in Section 7.0. In general,

the structural analysis was done in accordance with AEP letter dated November 29,

1982 from Mr. Sam Ulan of AEP to Mr. L. B. Semprucci of TES (Reference 2) and AEP

letter dated March 15, 1983 from Mr. Sam Ulan of AEP to Mr. Pat Harrison of TES

(Reference 3). Section 6.0 contains all of the results for the analyses performed.

O nly the piping shown on drawing E-5761 was included in the analysis. Branch

lines not in the scope of work were decoupled in accordance with the procedure

outlined in TES letter 5364-21 dated February 2, 1983 (Reference 8); that is if
the moment of inertia of the main run of pipe is greater than or equal to 40 times

the moment of inertia of the branch, the branch line was decoupled.

Valve drawing 88405-1 listed the wei ght of valves NM0-151, 152 and 153 as

being 352 pounds and this value was used by TES in the deadweight and seismic

analyses. However, per Reference 7, TES was informed by AEP that the valve weight

was actually 400 pounds. TES reran the deadweight and seismic analyses and

determined that the net result of the valve weight change was negligible. Since

pipe stresses and support loads had already been extracted and calculated based

on the 352 pound valve weight, it was decided not to revise the deadweight and

seismic analyses. The valve weight was changed to 400 pounds prior to executing

the PORV transient shock analysis.
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5.1- Deadwei ht Anal sis

The effects of pipe weight, water weight and insulation weight were

considered in the deadweight analysis. In addition, concentrated weights were

located wherever branch lines were decoupled, at flanges, and at valve cg's. The

weights used for decoupled branch lines were calculated in accordance with the

procedure defined in TES letter 5364-25, dated February 14, 1983 (Reference 9).
Per Reference 3, only the normal operating deadweight case was analyzed.

A su+nary of the weights and forces applied in the deadweight analysis
are shown in Table 5-1.

2.2 2~21 2

Three thermal cases were analyzed; normal operation, PORV operation,
and SV operation. Temperature distributions for the PORV and SV cases were

obtained from the RELAP5 output. Throughout this report,.thermal case 1 refers
to normal operation, thermal case 2 refers to PORV operation, and thermal case 3

refers to SV operation. Results of thermal case 3 are given only for the nodes,

supports, and valves which are part of the quarter model, described in Section 2.

Boundary displacements were calculated for the quench tank nozzle,
pressurizer nozzles and. support 1-GRC-R-616, whiich connects to the pressurizer,
for all thermal conditions analyzed. These calculations are shown in Section 6.6.

5.3 Seismic Anal sis

Seismic analysis was performed for both the operating basis earthquake

(OBE) and design basis earthquake (DBE). For each of these conditions, two

analyses were made; one considering response spectra applied in the X and Y

'irections and one considering response spectra applied in the Y and Z directions.
All seismic values reported in Section 6 are based (per node) on the analysis
direction yielding the larger results.
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For the OBE analysis, the horizontal spectra was obtained by

enveloping Containment Crane Wall Figures 'for elevations 651'-3", 663'-4", 675'-
4" and 687'-6". The figures used were based on .5X equipment damping and 2X

structural damping. Prior to enveloping the figures, the peaks of each curve

were broadened +/-15K, in accordance with NRC Regulatory Guide 1.122.

For the vertical direction Containment Base Slab, elevation 597'6"

was used with .5X equipment damping and 2% structural damping. The peaks of this
curve were also broadened +/-15K and two-thirds of .the value obtained from the

figure was used in the spectra.

For the OBE analysis, the spectra for the horizontal and vertical
directions were obtained in the same manner as for the OBE analysis; except that
5X structural damping was used rather than 2X.

The procedures described above are in accordance with the November 29,

1982 letter from AEP (Reference 2) and TES letter 5364-33, dated April 8, 1983

(Reference 10) ..

The figures used and spectra obtained are detailed in Section 6.6.

5.4 Force/Time Histor Anal sis

5.4.1 PORV Transient

Two potential PORV transients exist, condensate and solid
water. Based on a preliminary analysis, of Unit 1, it was determined that the

solid water case was the dominating condition throughout the piping system,

therefore, only the solid water case was analyzed for Unit 2.

The solid water analysis was performed at one millisecond
intervals for a length of one second. All loads peaked previous to one second,

indicating that the analysis was performed for a sufficient length of time.
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5.4.2 SV Transient

A quarter model analysis was performed for the SV transient

shock condition. This analysis, which considered the opening of valve SV-45C

only, resulted in catastrophic failure of the piping system. For economic reasons,

it was decided that no further evaluation of the SV transient shock condition

would be considered until the system was modified.



TECHXICAL REPORT TR — 5364 - 2

REV» XO» 0 TELEDYNE ENGINEERING SERVICES
ftffttffftffftfffffffttttttftttfftftfffiftfitttf!tiff!

PROJECTI 5364 8 JIIE 1983

D» C COOK UXIT 2

DEADIIEIGHT DATA TABLE 5-1
tttfitftttttttttffttffff!tiff!!it!tiff!if!if!i!fit!fit

»v

CHKD

SHEET XO»

DATE 8:89
»A»E s/»"/J>

F0

MAIN RISER

NODES

I 4 THRU
I

I 219 THRU
I

FLANGE

I

I

I

I

I

176 I

I

30 I

I.
WEIGHT

I DIST, WEIGHT
LBS/IN

I"
I CONTENTS I

I F'IPE/IHSULATIOH/WATER I

I

PIPE SIZE

I

Q» I M I

I

I 34 748
I

12'CH» 40

12'CH» 40

6'CH» 40S

I

Q»'4.458
I

I 1.582
-I

DISTRIBUTED OVER 2»042'DDED TO PIF'E WEIGHT»

I

I

I

I

I

GS OF
S IH-
THE

APPLIED FORCES
I I

I NODE I FORCE Las.
I I

I 50 I 3281
I I

NOT AF'PLIED FORCES REPRESENT THE SETTIH
CONSTANT FORCE SUF'PORTS AT THE NODE
'DICATED, Al L FORCES ARE APPLIED IH
9 Y GLOBAL DIRECTION.

CONCENTRATED
I

NODE

1000

1001

1005

WEIGHTS
I

I WEIGHT
I

I

I

.) 0

12

I

LBS» I

I

I

I

SRV LOOP C (REFERS TO SRV LOOP CONTAIHIHG VALVE SV-45Cr THIS HOTATIOH IS
'YF'ICAL OF LOOPS B AND A 'ALSO» )

NODES

I 72 THRU 97 I

I I

I 94 THRU 103 I

I I

I- 107 THRU 116 I

I I

I 118 THRU 124
I- I

6'CH» 40S I

I

6'CH» 40S I

I

6'CH» 160 I

I

SCH. 160 I

I

1.582

2.632

5 '75
4» 904

PIF'E SIZE I DIST. WEIGHT
I LBS/IN
I

I 'ONTENTS I

I PIPE/IHSULAT ION/WATER I

I I

I P I M I

I I

I P I ' I

I
"---I

~p'I Qz Q»»

I I

I P I W I

I I

AF'PL IED FORCES
I I

NODE I FORCE LBS» I

I I

CONCENTRATED WE'IGHTS
I I I

NODE I WEIGHT I BS,
I I I

I 1054 I

I I

102

105

81

1006
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De Ce COOK NIIT 2

DEADIIEIGHT DATA . TABLE 5-1 Co"t.
tftttitttfffifffftftttffttitiffiffftttitttfiftttttttff

BY

CHKD M

SHEET HOI

DATE 4:8 85

IIATE klZ~ZZ

F0

SRV LOOP

NODES

126 THRU 143

144 THRU 152

156 THRU 166

168 THRU 174

PIPE SIZE

6'CH. 40S

6'CHe 40S

6'CH. 160

6'CH. 160

EGOIST e WEIGHT
LBS/IN

1 58

2e632

5 75

4 '04

I CONTENTS
I F'IPE/INSULATION/WATER
I

Q~ E W

F' '

Qw

QP Ql

AF'F'LIED FORCES
I

I NODE
I

147
I

FORCE LBSe

1072

I NODE
I

153

I WEIGHT
I

81

CONCENTRATEEI WEIGHTS
I I

LBSe

1540

1 55

1007

685

"-,RV LOOP

NODES

176 THRU 187

188 THRU 196

"00 THRU 10

212 THRU 218

PIPE S IZF

SCHe 40S

6'CH. 40S

6'CH. I60

6'CHe 160

DIST. WEIGHT
LRS/IN

1e582

2.632

c'7c
4.904

I CONTENTS
I F'IF'E/INSULATI ON/WATER
I

I W

gP

Fe) I I

C 0
APF'LIED FORCES
I

I NODE
I

I 189
I

FORCE LE<ST NODE I WEIGHT

197

CONCENTRATED WEIGHTS
I I

LBSe

1980

199

685

164

1008 14
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(I» C» COOK UNIT 2

QEAINEIOHT GRATA
TABLE 5-1 Cont.

tttttttttttttttttttttttttttttttttttttttttttttttttttttt

PORV LOOP 151 (REFERS- TO PORV LOOP CONTAINING VALVES NHO-151 AND NRV-151'HIS
NOTATION IS TYPICAL OF LOOPS 152 AND 153 ALSO» )

I NODES I

I I

I I

230

I 286 THRU 292 (

I- I

I 296 THRU 308 I

I I

I 310 THRU 316 I

I I

I 318 THRU 330 I

I. I

I 332 THRU 342 I

I I

I I

.I P I W I»6323'CH» 40S I

-I I I

I P I W I1»190

1»948

3'CH» 40S I

I

gw

I

QF'3'CH» 160 I

I I

i»753 I F' '
I3'CH. 160 I

I I I

I F' W ISCH» 120 I 2»200
I I I

I P I W I6'CH» 160 I

I

4 ~ 825

PIPE SIZE I DIST, WEIGHT "I CONTENTS I

I LRS/IN I F'IPE/INSULATION/WATER I

I

I

I

I

I

I

290

304

316

APPLIED For'CES

I NODE
I

I FORCE LRS. (

I I

I 798 I

I I

I 858 I

I I

I 634 I

I I

CONCENTRATED
I

I NODE
I

295

301

1003

1002

WEIGHTS
I

WEIGHT
I

I 480
I

I

LRS» I

I

I

I

14

I 400 I

I I

14
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Do Co COOK UIIIT 2

DEAINIEIOHT DATA TABLE 5-1 Cont.
it if it fittttilllltitllllitttttttttltilitiitilltltiffit SHEET IIOo F0

BY DATE

cHKD ~ DATE 6/Zd+

PORV LOOP 15"

NODES

240 THRU 402

404 THRU .346

350 THRU 320

I

I

-I
P IPE SIZE

O'CHWA 40S

3'CHWA 40S

3'CHWA 160

I

I F' W

II

I 1 o948 I F' W

I

DIST. WEIGHT I CONTENTS
LBS/IN I PIF'E/INSULATION/MATER

'APPLIED FORCES
I I

NODE FORCE LBSo

CONCENTRATED WEIGHTS
I I

I NODE I WEIGHT LBS
I I

400 732 349 480

400

I"ORV LOOP 153

NODES

232 THRU 240

242 THRU 259

I 257 THRU 26"
I

266 THRU 276

78 THRU 284

PIPE SIZE

4'CHWA 40S

3'CHWA 40S

3'CHWA 40S

3'CHWA 160

3'CHWA 160

1i948

1 i 772

I

Q~
I

Qp
I

Qi w

DIST, WEIGHT I CON TEN T'S

LBS/IN I F'IF'E/INSULA T ION/MATER
I

~ 899 - I P I W

I

.632 Qp I W

I

1 ~ 1'90 I P I '

APF'LIED FORCES
I I

FORCE LBSo

CONCENTRATED WEIGHTS
I I

I NODE I WEIGHT LBS,
I I

261

274

720 265

271

1004 .

I 480
I

I 400
I
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6.0 ANALYTICAlRESULTS

6.1 ~Ri
Stress calculations were based on the 1967 Edition of the ANSI B31.1

Code (Reference ll), the AEP letter dated November 29, 1982 (Reference 2), and

the AEP letter dated March 15, 1983 (Reference 3). These stress combinations
were performed:

Al normal pressure stress + deadweight stress W Sh

A2 normal thermal stress range& (1.25 Sc + .25 Sh)

Bl normal pressure stress + deadweight stress + OBE stress( 1.2 Sh

B2 PORV transient pressure stress + deadweight stress +
l (OBE

stress)2 + (PORV transient shock stress)2 1~2 ( 1.2 Sh

B3 PORV transient thermal stress range( 1.25 Sc + .25 Sh

C1 normal pressure stress + deadweight stress + OBE stress( 1.8 Sh

C2 SV transient pressure stress + deadweight stress + SV transient
shock stress~ 1.8 Sh

C3 SV tr ans ient thermal stress range( 1. 25 Sc + . 25 Sh

Stresses were not calculated for equation A3 since all node points
passed the equation A2 stress criteria with the exception of node 230B. For this
node, equation A3 stress was calculated and was less than the allowab'le. Stresses

for equations C2 and C3 are presented only for those nodes that are part of the

quarter model.
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The TMRPASS computer program was used, when possible, to aid in the

stress calculations. The program; however, does not allow for intensification
factors to be omitted in the torsional direction as does the 631.1 code, therefore,
at any intensified nodes, the torsional moments are intensified.

Allowable stresses were obtained by using the maximum temperature

experienced during any loading case to determine Sh. The value of Sc was based

on 70oF per Reference 2. A summary of the allowable stresses is given in Table 6. 1-

1.

Section 119.6.1 of„ the 831.1 code indicates that the thermal range

stress calculations shall be based on the range between the minimum and maximum

temperature. The worst thermal moments due to all conditions considered were

reviewed and found to be satisfactory.

Stresses were calculated as follows:

Pressure

Pd2

P2 d2

Oeadwei ht

~75i ii

Thermal

i Hr

Z
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Seismic

~75i M

Force/Time History

~75i M

where:

d = inside diameter of pipe
D = outside diameter of pipe
i = intensification factor

MA = resultant moment due to deadweight loadings

MB = resultant moment due to seismic loadings

Mg = range of resultant moments due to thermal loadings

MD = resultant moment due to force/time history analysis
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titit!fit!it!tilttt!tit!tfi!!t!it tilt it tttit fili tttttt
?ROJECTl 5364 JUHE 19S3

D» C» COOK UHI» 2

SU!!HART OF AL-CRADLES TABLE 6. 1-1
. ftttttttfttfftftttttftttktttfixltlgtfttiftttftitttittft

rga D

SHEET HO»

DATE4:8:89
w,c Cr/4/ZS

~C
QF

HAIN RISER

I

I

I

l
» ~6
I

I

I
» /~

W &I7

I

I 228

L

I

.V i OOPS

NODES I

IMMATERIAL

THRU 4 ISA->58-~ia "L

THRU s5

»HRU 51 I

I

: HR!I 71 I

I

?HRU "1P I

I

THRI! "25 I SA-i1 — 04
I

THRII 230 I

I

ITE."Il."ERA'IURE

1 I 430
I

3 7s ~

I 348

I

( F)l"I-
I

I

»

»
»

Sh (F'- ''
~ » ~ '\ ~l.O»'I v

16744

'$67$

16576

16612

~ » p»p

14899

I HODES LOOP C

I

I HODES LOOP D I HODES LOOP A

I I -"———- -I"

I

"»ATERIAL I TEHPERATURE ( F)l
I I

Ch (PSI) !

I 7> THRU I !26 THRU 135 I ! '6 THRU 132 I SA-312-304 I 34S I 15252 I

I I -I
! S4 THRU ";2 I !3S T'":R»U !-;3

I I

iS4 THRU IS7
» I I

I 9? THRU ?6

I

I 144 THRU !46 I '.SS THRU l90
I I I

430 !4S30

»

103

14S I »95

I I -I-
:96152 I

I -I"

460

460

14710 I

I

11740 i I

-I
I '0I

I Iea THRU!24

I

I 156 ! :00 I

! !5S THRU 174 > "02 THRU 2.'S »

I »
-"-I

.".6CO t553SA"375"3!S
-I-

";A-375-316 I 5»»3 g icOOO ~

—I---———--——-I—-—- - ~ ------ --I
HOTEI LGO C R FERS TO RV LOOP COHTAII»IHG VALVE SV 45C THIS IS T'»PICnL OF LOOPS D AHD A nLSO»

t AILOIIADLE AS PER HOTE (6)~TADLE A"1 Q. D 1.1 Oi 1967 CODE



TECHHICAL REPORT TR - 5364 - 2

6-5

REV. HO, 0 TI=LEDYNE ENGXNEERXNG SEF"VX

ftttt!!!!!!!!!!!!tttfffttttxftttffftttfxxxxtfxtftft!tf
PROJECTI 5364 3 .'UHF.;983

Oo C. COOK UHTT 2

OUI!IIARY OF ALLOIIABLES TABLE 6 ~ 1-1 Cont.
fttttftttfttttttttttt!xffftfxftffffxxtfxxffttfftfftfxf

CES

8Y -QC- NTE &:8
:IIK9 ~~~~ llhIE4'C2/JM

3HEET NO.

'PGRu LOOF'
5'-

I

I

I

I

I 286
I

I 292
I

I ..20
I

HODES

2~0

THF:U 290

THRU, 318

FHF:U 342

I MATERIAL I'IEMPERATJRE F>j
-I I I

I SA-312-304 I 413 I

I I I

653

rh-37 ~)-316 653 I

I"

SM !PSE>

14818

ldevO

14300

16000

poRu Loor. '

i 40
I

I

I

I 450
I

HODES

THRU Zg4

THRU .56

SA-3i -~04 -F80

5I SA -312-~04 I I

I I I

55~I SA-.=.75- iO~ I

I I

I I

I'IATER I AL ITEI!PERATURE ( F>l
I I

I

Sh (PSi >

':f630

14300

00

F'GR u : GQP,'.5~

HGDES

232 T'IR U 2s 6

MATERIAL

'~A-a 1'-~G~

ITEHFERATURE
I

Sh (r SE)

38 THF'U 60
I

w> 6
P\

=66 THr;U 28 ~

I SA-~l -F00 I

I I

I SA-3 1 -F04 I

I I

SA-376-304 I

I

~80

654

146~0

<-»00

14300

Ho'rE: FGRu Loor-
HMG-151 AH

'. 1 REFER; To THI=. PGRV LOOP GH AINLHG ')"I uFS
D HRu-151 THIS IS TYF'ICAL GF LGGPS .'.'; "HD '

~
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6.1.1 E uation A-1 Stresses
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BY: K/vR DATE: ~5 0/E9

CHECKED BY: DATE:

STRESS SUWORY - EQUATION Al

NODE 0

PRESSURE
STRESS

(KSI)

DEADWEIGHT
STRESS

(KSI)

3

EQUATION
A1 STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

/b,z

3

/. 0

Z/
l.5

9Z
,9

/.0
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BY: 6~8 DATE: 5/hi/gp

STRESS SU/CARY - EQUATION A1

NODE 0

PRESSURE
STRESS

(KSI)

DEADWEIGHT
STRESS

(KSI)

EQUATION
A1 STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

/.3 /. 3

/ 3

7/ ,3
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BY: DATE:

CHECKED BY:- DATE:

STRESS SUWARY — fQVATION Al

NODE 8

7'9

/Zi/i'
/Z7
/7e E

PRESSURE
STRESS
(KSI)

DEADWEIGHT
STRESS

(KSI)

EQUATION
A1 STRESS

(KSI)

ALLOWABLE
STRESS

(XSI)

Z.6
z.l

1 9

>E, l

430+
9. 0 D. 0

8 /
l,+

Zi 0

i.3

/,3
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STRESS SUGARY - EQUATION Al

NODE 0

PRESSURE
STRESS

(KSI)

DEADWEIGHT
STRESS

(KSI)

EQUATION
A1 STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

5,'7

Z.7
3. /

/.3

/,4
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BY: 1/I/4 DATE: 5/W/P9

CHECKED'BY: DATE: ~5
STRESS SUGARY - EQUATION Al

NODE 8

PRESSURE
STRESS
(KSI)

DfADWEIGHT
STRESS

(KSI)

Z.o

EQUATION
Al STRESS

(KSI)

Z.o

ALLOWABLE
STRESS

(KSI)

/+, 3

I 3
/, Z.

i.5

/do
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BY: DATE:~
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STRESS SUMMARY - EqUATION Al

NODE 0

PRESSURE
STRESS

~ (KSI)

DEADWEIGHT
STRESS

(KSI)

E(UATION
Al STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

/5.0

i/8'

/ZZ

/Z@ P

/.o
/.0
.7

9Z

q.9

/3'o

/3 lpga

/+o
/.0
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BY': DATE:

'HECKED BY: ~//7 DATE: ~WC/3

STRESS SU%CRY - EqUATION Al

NODE 0

PRESSURE
STRESS

(KSI)

DEADWEIGHT
STRESS

(KSI)

E(UATION
A1 STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

/.o
10.8
/0T

l6/
7
7
7

/7d

/7Z /. 2

.7
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BY:~ DATE: g
CHECKED BY: ~K< DATE: 5~+/I3

STRESS S9%0RY - EQUATION Al

NODE 0

PRESSURE
STRESS

(KSI)

DEADWEIGHT
STRESS

(KSI)

/.8

EQUATION
Al STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

/9o

ZOO

Zo+

/.o
I 7

/(p. 0

Zog

zoI
Z/o
Z/Z
z/p

2/I
/+



Technical Report
TR-5364-2
Revision 0

DONALD C. COOK

UNIT 82
PROJECT 5364

6-15

r> TELEOYNE
ENGINEERING SERVICES

BY: ~~ 6 DATE: ~5

CHECKED BY:~ DATE:~
STRESS SPIDERY - EQUATION Al

NODE 8

PRESSURE
STRESS

(KSI)

DEADWEIGHT
STRESS

(KSI)

EQUATION
A1 STRESS

(KSI)

C,7

ALLOWABLE
STRESS

(KSI)

z,y g./
r.9
5:o
f,3

/+, p

Z.6 +,9

9/o
viz 3,Z-

+Z
6,/
z$

',o

9.7

3,/
3.3

7.Z

7Z

Z,7
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BY: ~SP DATE: ~5+ 5'3

CHECKED'Y: DATE:

STRESS SCARY - EQUATION Al

NODE 8

PRESSURE
STRESS
(Ksr)

DEADWEIGHT
STRESS

(KSI)

EqUATION
A1 STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

szg + /
2.9
ZC

/5. o

v. z /C.u

3ag

+Z

2+os i9. 4

+'

ZSa Z., 3

~ 9 /SB

3. 3
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8Y: 5+5 DATE: ~XV g5

CHECKED

BY'ATE'TRESS

SUWARY - EQUATION Al

NODE 0

PRESSURE
STRESS
(KSI)

DEADWEIGHT
STRESS

(KSI)

EQUATION
Al STRESS

(KSI)

ALLOMABLE
STRESS

(KSI)

st a z,9 Z ~ / 4.o ~4. o
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STRESS SUWARY - EQUATION A2

NODE 0
NORMAL THERMAL

STRESS (KSI)

,7
7-Z

ALLOWABLE
STRESS (KSI)

Z7. C

Z.Q

3Z
$ 7

/o. /

7-Z

/o,7
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STRESS SQ%ORY - El+ATION A2

NODE 8
NORMAL THERMAL

STRESS (KSI)
ALLOWABLE

STRESS (KSI)

Z.C

/.
0'.8
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STRESS SCARY - El|UATION A2

NODE 0

7Z R

Iz&R

lZ7

NORMAL THERMAL
STRESS (KSI)

2 Z.//
I 7
Z. /

ALLOWABLE
STRESS (KSI)

Z7. 7

222-

2Z8
2@0

R'9o

g

rd,3
/Z. Z-

gO. Z

7,5

9. 5
Z7. /

290 rz,l
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STRESS SQWARY - EQUATION A2

NODE 8

Z+Z

NORMAL THERMAL
STRESS (KSI)

d.z
4 7

ALLOWABLE
STRESS (KSI)

/fz

ZS7 ~c.9

fiz

+'g
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STRESS SU%CRY - E(VATION A2

NODE 0
NORMAL THERMAL

STRESS (KSI)
ALLOWABLE

STRESS (KSI)

Z7 0

Z,S
z. z

Z./

z.V
Z7.Z-

fa
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STRESS SUMMARY - EQUATION A2

NODE 0

NORMAL THERMAL
STRESS (KSI)

ALLOWABLE
STRESS (KSI)

//Z-
//9

/Za 8
.7

Z7 >

/Bo
/3Z

/sc

/+o

Z,5

z. $

',7
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BY:

CHECKED BY:

DATE:

DATE:

STRESS SUMMARY - El+ATION A2

NODE
8'ORMAL THERMAL

STRESS (KSI)
ALLOWABLE

STRESS (KSI)

Z7. /
Z7.'

Z7. I

Po
rdr

/. 7
g7g

/,/

/77

l<,0

9. ~~

3. 5

Z7'9
Z7. 5
Z7 3
Z7 3
z7.z-
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STRESS SQRQRY - E(+ATION A2

NODE ¹

/9o

NORMAL THERMAL
STRESS (KSI)

Z,O

ALLOWABLE
STRESS (KSI)

Z7.z
Z7. z
Z'7. /
Z7 /

zj/

z'7

Z. Z

Z-o
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DATE: 5
DATE:

STRESS SUWARY - EQUATION A2

NODE 0
NORMAL THERMAL

STRESS (KSI)

iO. 3

ALLOWABLE
STRESS (KSI)

Z7,/

~ Z9z Eo Z7r 0

5/o

2,7
Z.3

c 7.

5,0
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STRESS SCARY - EQUATION A2

NODE 0
NORMAL THERMAL

STRESS (KSI)

0 Z

ALLOWABLE
STRESS (KSI)

Z79

z. /

z 9

g./

6-3
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'TRESS SO%CRY - EQUATION A2

NODE g
NORMAL THERMAL

STRESS (KSI)
ALLOWABLE

STRESS (KSI)

Z7. 4j'



Technical Report
TR-5364-2
Revision 0

6-30
-<i-TELEDYNE

ENGINEERING SERYICES

6.1.3 E uation 8-1 Stresses
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STRESS SUGARY - EQUATION Bl

NODE 0

PRESSURE
STRESS
(KSI)

DEADWEIGHT
STRESS
(KSI)

7
/,0

OBE
STRESS

(KSI)

EQUATION
B1-STRESS

(KSI)

my'V'

Y

X)
.8 xv
/ 0 Xy

xy

ALLOWABLE
STRESS

(KSI)

/'P. <

Zo

/,/
/.,5

,9
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STRESS SUWORY - EQUATION Bl

NODE ¹

PRESSURE
STRESS
(KSI)

0EADMEIGHT
STRESS
(KSI)

.3

.9

STRESS

(KSI)

I 3

Z

EQUATION
Bl-STRESS

(KSI)

xy
xv'/

yP
x'y

.8
y'8

xy
,7 x)

ALLOMABLE
STRESS

(KSI)

30, D

7/

I,Z
. Z

E 9
y>

,8 xr
xy

,8 x,

xf
xy'2
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STRESS SlP%ORY - EQUATION B1

NODE 8

72R

/Z'&7
>zan 2
/z'ri'
]7C

R'i9

zzz-

PRESSURE
STRESS
(KSI)

DEADWEIGHT
STRESS

(KSI)

OBE
STRESS

(KSI)

,9

EQUATION
B1-STRESS

(KSI)

/,+
l a y
/.9

y

yz

g3 y.

ALLOWABLE
STRESS

(KSI)

ig,/

zz8
Z30 R
Z9c R
Z3Z
Z39
Z'3Q i

Zpg
2/o g!
Z+o

A',3l y g

z.9
Z,o
l. 3

z.5

I z y

23
2,3

37
+.o

5'./ yp
9Z
B.B
S7 y

y

Wz

XC xy
E./ x

v'z

yB

z7. 9

/7.6
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Support loads are given for each support on the pressurizer relief
line piping. Support load combinations were cal cul ated in accordance with

Table II, Reference 2. Combination E2 was only considered for those supports

that are part of the quarter model. Thermal-1 refers to the normal thermal

operating case and thermal-2 refers to the PORY transient thermal loading and

thermal-3 refers to SV transient thermal condition.

The support load combinations considered are as follows:

D1 deadweight + normal thermal +/- 08E

02 deadweight + PORV transient thermal +/- [(OBE)g

+ (PORV transient shock)2 1/2

deadweight + normal thermal +/- OBE

deadweight + SV transient thermal +/- SV transient shock
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6.3 Valve Accelerations

Valve accelerations were calculated for all valves due to the DBE

seismic condition and the PORV transient shock condition. In addition, the
acceleration of valve SV-45C was calculated for the SV transient shock condition
since this valve is part of the quarter model. The horizontal allowable was taken

as 3g and the vertical allowable as 2g based on the attachments to AEP letter
dated September 16, 1982 from Mr. J. L. Williams of AEP to Mr. L. 8. Semprucci of
TES (Reference 12). For the seismic accelerations, the resultant horizontal
acceleration was compared against the 3g allowable. rleights for valves NM0-151,

152 and 153 were taken as 352 pounds, in determining the seismic acceleration,
since this is the value ised in the seismic analysis, see Section 5.0.

For the PORV transient shock accelerations, the updated valve weight
of 400 pounds was used in both the analysis and the acceleration calculations.
It should be noted that valves NRV-151, NRV-152, NRV-153, NM0-151, NMO-152 and

NMO-153 all fail the vertical acceleration criteria of 2g and valves NM0-151, 152

and 153 exceed the hori zontal acceleration cri teri a of 3g. These values are

considered acceptable per reference 7 (see Section 2.0).

The acceleration of valve SV-45C for the SV transient shock condition
exceeds all criteria by a large margin, which further indicates the failure of
the system during emergency conditions.
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6.3.1 DBE Seismic Valve Accelerations
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6.3.2 PORV Transient Shock and SV Transient Shock Valve Accelerations
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6.4 Nozzle Loads

Forces and Moments for the four pressurizer nozzles and the quench

tank nozzles are given in this section for each loading condition analyzed.
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BLOWDOWN-PORV

«/gZ Zoll
+Z<P ~V77

=@So

'gay'//50

-i''/
+ZH/

-8'7'7~
—97alo

-655'7

~/6'/5

3'Nm

9/c +o

~iz/3/

— 53o/

PCS'o
—Joz<Z

UNITS'ISPLACEMENTS: INCHES
FORCES POUNDS
MOMENTS : INCH-POUNDS
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6.5 Valve Loads

Section 6.5 gives the moments on each end of all valves in the piping

system for each loading condition analyzed.
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VALVE END MOMENTS

'BY:

CHECKED BY: 20~
DATE:

DATE: 0/f /D
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VALVE NUMBER

NODE NUMBER

DEADWEIGHT

THERMAL 1

THERMAL 2

W5:-" i
ZZZ

SEISMIC OBE +8$ $ $ +9$ j'g ~ /77/
SEISMIC DBE f/g+7$ +QgaP +Qqyg
BLOWDOWN PORV ~gpss ~pgg ~ A/7

+go7p
-9/ /7

+ Iz/1 +889'S
~ZI<8 +(<&8<

VALVE NUMBER

.NODE NUMBER

DEADWE IGHT

THERMAL 1

THERMAL 2

SEISMIC OBE

SEISMIC DBE

BLOWDOWN PORV

MZ AX tlZ

UNITS: INCH-POUNDS
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VALVE END MOMENTS

r~
SY: DATE: y -8-83

CHECk D BY: SN L) DATE: (u/ / 3

VALVE NUMBER

NODE NUHBER

DEADWEIGHT

THERMAL 1

THERMAL 2

THERMAL-3

SEISMIC OBE

SEISMIC OBE

MX,

~gag z

+50/

I+Z

(=Z5

+87/9
+ oqzs

MY

I I I 9'/08 i@He &Ides

/4665 - I/98/. 78O9 ~PI 7

9'7g - 2 Iqq -9PP —.+|'8

+!~os/ ~~ez7 + '7't~ww5
+zoaiq hiero i5o7 I

lor+5
BLOWDON PORV ~ +75 ~if(„- +'9'I0'I7Z 2 &IS ' +40

VALVE NUMBER

NODE NNBER

SV-PIC

MX MY MlX MZ

DEADWEIGHT

THERMAL 1

THERMAL 2

THERMAL-3

/798 8/ / -9575 7708 / > 9Z
IPog -59o ~BRAC

/Bo99 -0'/DS -86/z
/,">87

/6 /8<

/4976
SEISMIC OBE ~/gg$
SETSlllC DBE p( /I'4]
BLOWDOML PORV —C So

QD 77

+
77~~4 7c"> I

//677 +
I Z~q

- /I r~

Sos.r gp'39/O7o -2X5M2BLOWDOWN SRV —/3~35~ - ~~4 l

UNITS: INCH-POUNDS

-'57&13
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VALVE END MOMENTS

BY: DATE:

CHECKED BY: DATf:X/A@7/8 E

-rs-TELEDYNE
ENGINEERING SERVICES

VALVE NUMBER

NODE NUMBER

DEADWEIGHT

THERMAL l

MY

-g/g3 ''P~ -z.~o
THERMAL 2

SEISMIC OBE

SEISMIC DBE

BLOWDOWN PORV

- 7008

++5 pg

/3 -/oft
~l<z - /'789 +798( +78/0

— 977z goal'l2H4 ~gzqz9

+//ap + 767/ -7c07 'acct

WHP'

Cc/5/

-/397

VALVE NUMBER

.NODE NUMBER

r s-r~i

DEADWEIGHT Z.f$
P'HERMALl

THERMAL 2 —zsB/
SEISMIC OBE ~ gg/j' Qg f$
SEISMIC DBE +/ggfg 7 /ggJ/
BLOWDOWW PORV +,Pggj ++~p/

881;

/Qg P g~z
+ $(F74 +/859
~ 7'< ~/Bozo
~to f~/ ~97os

zgz &

Jr'48Z

=84 2-

~9878
+

b/7/'<sw+He(
~7~87

UNITS: INCH-POUNDS
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UNIT 82
PROJECT 5364

BY DATE:

GHECKED BY: kW) DATE: 5 P7/8

VALVE NUMBER

NODE NUMBER

DEADWEIGHT

THERMAL 1

THERMAL 2

SEISMIC OBE

SEISMIC DBE

BLOWDOWN PORV

MY

i~do 8

~>l~o 'dH'c
7 ~pe w 7~~ /g
-77'io </of

MX

~49S /
~+9'/5 +Ps&7

"wvtz -'P~>~

+Szdo -7z78
~ q'/Do +/z~~9/

7Z+k

VALVE NUMBER

NODE NUMBER

DEADWEIGHT

THERMAL 1

THERMAL 2

SEISMIC OBE

MX

-~+7i Z

MY

-sP
gJ// Q M/~(

-rom/

~97@Z

MZ

~Zan
~9/7o

SEISMIC DBE +~iZSZ

BLOWDOWN PORV f/gyp''%827
-uW'/7

— 63 7/

+/~ le

UNITS: INCH-POUNDS



Technical Report
TR-5364-2

evision 0

DONALD C. COOK

UNIT f2
PROJECT 5364

6-145
ri-TELEDYNE

ENGlNEERING SERVlCES

VALVE END MOMENTS

BY:
' DATE:

CHECKED BY: 'D«+5 DATE:+ «D 7/g3

VALVE NUMBER

NODE NUMBER

DEADWEIGHT

THERMAL 1

THERMAL 2

~ SEISMIC OBE

SEISMIC DBE

BLOWDOWN PORV

MX

'i+9/'o
-4S7S

zz
5

38i8
770

~ is<(
pre/

MY

ZcoZ — S3
~essa <ZVC O

+7ZV ~HS-"

8o

2P 8
—49'<'7

-/ b7(

VALVE NUMBER nl O -iS
NODE NUMBER

MY MZ MY MZ

DEADWEIGHT

THERMAL 1

THERMAL 2

SEISMIC OBE

SEISMIC DBE

BLOWDOWN PORV

/9o
-z/oi s — zoo

z.58/ -/ mz.
~~7gZ +4474

f@ygz ~Ad5
=s87

-lOXSg

9d ZD

-S d
4 y/87
~ 9bss

"@~vs

7 age

~vs/5 <~e7
2 ///KZ ~ -//5Q
- v/I/

Z/K
pp/ g

Zg //0
~PPQg

~ rzrog

UNITS: INCH-POUNDS
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6.6 Miseel 1 aneous Calculations
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6.6.1 Thermal Boundar Dis 1 acements
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RELAPS/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

LISTING OF INPUT DATA FOR CASE 1

PAGE

1

2
3
4
5
6
7
8

'9
10
11
'l2
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

=AEP UNIT2 1 LINE RELAP5
t
't

t
t
t

t
t
t
t
t

t
t

t
AEP D.C. COOK UNIT2
DISCHRAGE PIPING
THIS IS THE NUMBERING SYSTEM f'R UNIT
WHERE COMPONENTS NUMBERED IN THE:

100'S ARE VALVE SV-45C AND ARC
t 200'S ARE VALVE SV-458 ANO ARC

300'S ARE VALVE SV-45A ARN ARC
't 400'S ARE PORV NRV-151 AND ARC

500'S ARE PORV NRV- 153 AND ARC
t 600'S ARE PORV NRV- 152 AND ARC

700'S ARE 6" DISCHARGE PIPING
t 800'S ARE 12" DISCH.
t 900'S QUENCH TANK PORTION
t 999 ATMOSPHERE
100 NEW TRANSNT
101 RUN
102 BRITISH BRITISH
104 NOACTION

t t ~ t t t ~ t C t t t t t t t t t t t t t t t I t t i t t t t i 't t t t
TIME STEP CONT ROL t

\ ~ t t t t t t t t t t t t ~ t t t t t t t t t t t t t t t t t t t t t i
201 0.400 1.0-7 2.0-4 11001 5 50

t t t t t ~ t t t ~ t t t t I t t a t t t ~ ~ t t t t t t ~ t t t t t i t t
MINOR EDITS

t t t t t ttt t t t t tt t t t t t t i t tt 't t t i t t t t i t t t t 't

301 Mf'LOWJ 4 I5000000
302 MFLOWJ 490000000
303 Mf'LOWJ 493000000
304 Mf'LOWJ 388000000
305 MfLOWJ 8 1 1 140000
306 MF LOWJ 811790000
307 MFLOWJ 307000000
308 MFLOWJ 207000000

2S'ELAP MODEL

1 LEVEL 669'-2"
2 LEVEL 670'-10"
3 LEVEL 672'-6"
IIAN
tl6 II

IIC ol

BY y~y~ OATE ~g.~
CIIKD. BY>~i'0 DATE r.

250

tttt ~ ttttttttttttttttt\ttttttttttttttttt~ ittttt~ tttttttttttttittt.tttttittttttittttttttttttttttitbit
tt it

UNIT 2 PORV MODEL, SOLID CASE t t
t tttttttttttttttitttttttttittiittttttttttt'ttttttttt
t i t t t t t t iit t t t i t t t itt t t t it ititit i t t t i t t t i t t t t t t it

m
%m

Q
0)
m
C
Xl

0
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RELAPS/MOD1/014 REACIOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE

57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

Ml LOMJ 107000000309
t
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324

325
32G
327
328
329
330
331
332
333
334
335
336
337
338
339

t

t

tttt
t t
t t
t ttttt
t
t
t
2001
2002
2003
2004
2005
2006
2007
2008

400010000
5000 10000
6000 10000
4 102 10000
485270000
492 1 10000
389010000
8 1 1 140000
8 1 1790000
106010000
106390000
2060 10000
206330000
306010000
306250000

QUALS
auALs
QUALS
auALs
QUALS
QUALS
QUALS
quALs
QUALS
qunLs
QUALS
auALS
auALS
QUALS
QUALS

400010000
500010000
600010000
4 102 10000
485270000
492 1 10000
389010000
8 11140000
811790000
106010000
106390000
206010000
206330000
306010000
306250000

P
P
P
P
P
P
P
P
P
P
P
P
P
P
P

ttttttttttttttttttttttttttttttttttttttttttt'tt
FORCE CARDS FOR REPIPE

tt ~ tt\tt t t t t t t ~ ~ t ~ ~ tt tt t t tttttt t ~ t tt ttttttttt
ARC 2, ELEVATION 670'0"

~
SV-458 tttttt

5, 151
206010000.206020000,206030000 '06040000 '06050000
206060000,206070000,206080000,206090000,206 100000
206110000. 206120000. 206130000, 206140000, 206150000
206160000. 206170000, 206180000, 206190000. 206200000
206210000.206220000.206230000,206240000,206250000
206260000,206270000,206280000,206290000,206300000
206310000,206320000,206330000

mzmmz
Q
V)
m
C
A
m
V)



115 s *sss FIRST C.V. DOWNSTREAM OF THE ARC
116
117 ~

1 18 2010 805010000
119
120
121
122
123
124 s

125
126 2020
127 2021
128 2022
129 2023
130 2024
131 .2025
132 2026
133 2027
134 2028
135 2029
136 2030
137 2031
138 2032
139 2033
140 2034
141 2035
142 2036
143
144 2040
145 2041
146 2042
147 2043
148 2044
149 2045
150
151
152
153 s ssssss PIPE DOWN INTO TflE QUENCH TANK
154
155
156 2050 901010000 ~ 901020000, 903010000, 903020000
157 2051 903030000
158
159
160
161
162
163
164
165
166
167 s s s sss PIPING UPSTREAM OF PORV NRV - 153
168
169
170
171
172

12 INCH DISCHARGE DOWN TO THE QUENCH TANK

8 130 10000, 8 13020000, 8 13030000, 8 13040000. 8 13050000
8 13060000. 8 13070000 ~ 8 13080000, 8 13090000. 8 13 100000
813110000, 813120000, 813130000. 813140000. 813150000
813160000. 813170000, 813180000, 813190000. 813200000
8 132 10000, 8 13220000, 8 13230000. 8 13240000, 8 13250000
8 13260000, 8 13270000, 8 13280000, 8 13290000, 8 13300000
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RELAPS/MOD1/014 REACIOR LOSS OF COOLANT ANALYSIS PROGRAM

173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230

t
1

f

f 1 I 1 t 1 1 1 ~ 1 1 1 ~ 1 1 1 1 t t f 1 1 1 t 1 1 $ 1 t 1 1 1 t t
TRIPS t

t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t ~ 1 1 t 1 1 1 1 1 1 1 1 1 1 1

501 P 907010000 GT NULL 0 114.7 L sQUENCH TANK BLOW OUT PATCH
502 TIME 0 GT NULL 0 1.5 L 1 JOB TERMINATION TRIP
503 TIME 0 GE NULL 0 0.0 L 1 VALVE OPEN
504 TIME 0 GE NULL 0 5. 0 L * VALVE CLOSEO
600 502
1
1 \ 1 1 1 t 1 1 1 1 1 1 1 1 t I 1 1 1 1 1 1 t 1 1 t 1 t 1 1 ~ f 1 1 1 1 1 1 t 1 1 1 1 '1 1 1 t 1 '1 1 t 1ttftttttttttttttttttttttttt

HYORODYNAMIC COMPONENTS 1

t 1 Sttft ~ tttttff Sfftftttttttt
1 1 1 t 1 1 1 S 1 ~ 1 1 1 1 t ~ 1 ~ 1 1 1 t 1 1 1 1 1 1 t 1 1 1 1 1 ' 1 ~ 1 1 ' f 1 1 1 1 f t ~ 1 1 1 1

3850000 "PRESS4" TMDPVOL
3850101 0. 0 20. 0 500. 0 0. 0 0. 0 0. 0 0. 00005 0. 0 11
3850200 3
3850201 0.0 2349.7 400.0 0.8 2420.0 400.0 1.2 2498.7 400.0

t ttfttt \tttftfttttftfttf\1 fttffff1111 1

PORV UPSTREAM PIPING t
t 1 tt 1t tftt ~ Stf 111111111 tftf t tttftt tf $ 1

1

3860000 fNOZ" SNGLJUN
3860101 385000000 387000000 0.0 0.0 0.0 1100
3860201 1 0.0 0.0 0.0
t

6 INCH SCH. 160 PIPE

3870000 "PORVU" PIPE
3870001 12
3870101 0. 14653 12
3870301 0.328 1

3870302 0.5227 12
3870401 0.0 12
3870601 42.733 1

3870602 90.0 12
3870801 0. 000151 0. 0 12
3870901 0.0964 0.0964 1

3870902 0.0 0.0 11
387 1001 00 12
3871101 1000 11
3871201 3 2349.7 400.0 0.0 0.0 12
3871300 1

3871301 0.0 0.0 0.0 11

3880000 "PORVU" SNGLJUN
3880101 387010000 389000000 0.0 0.0 0.0 1000
3880201 1 0.0 0.0 0.0
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RCLAP 5IMODlt014 REACIOR LOSS Ol'OOLANT ANALYSIS PROGRAM PAGE

6 X 6 X 3 INCH REDUCING TEE231
232
233 3890000
234 3890001
235 3890101
236 3890200
237
238 4980000
239 4980101
240 4980201
241

4PORVU" BRANCH
0
0.'l4653 0.25 0.0 0.
3 2349.7 400.0 0.0

"PDRVU" SNGLJUN
389010000 4 10000000
1 0.0 0.0 0.0

0 90.0 0.25 0.000151 0.0 00
0.0 0.0

0. 0 0. 1836 0. 1836 1000

242 ~ 3 INCH SCH. 160 PIPING
243
244 4 100000
245 4100001
246 4 100101
247 4 100102
248 4 100103

"PORV" PIPE
21
0.03757 17
0.03387 18
0.0265 19

249 4 100104
250 4 100105
251 4100301
252 4 100302
253 4100303
254 4 100304
255 4 100401
256 4 100601

0. 01912 20
0. 01 175 21
0.5 5
0.527& 11
0. 5313 17
0. 2657 21
0.0 21
0.0 5
90.0 11257 4 100602

258 4 100603 0. 0 2 1

259 4 100801 0. 000153 0. 0 21
260 4 100901 0. 0 0. 0 4
261 4100902 0.2172 0.2172 5
262 4 100903 0.0 0.0 10
263 4 100904
264 4 100905
265 4 101001
266 4101101
267 4 101201
268 4 101300
269 4101301
270
271
272
273 4 150000
274 4150101
275 4 150201
276 4 150300
277 4 150301
278
279 4200000
280 4200101
28 1 4200201
282
283
284
285 4250000
286 425000'I
287 4250101
288 4250301

0.2172 0. 2172
0.0 0.0 20
00 21
1000 20
3 2349.7 400.0 0.0
1

0.0 0.0 0.0 20

"PDRV153" VALVE
4 10010000 500000000
1 0.0 0.0 0.0
MTRVLV
503 504 1.0 0.0

"PORVN SNGLJUN
389010000 425000000
1 0.0 0.0 0.0

"PORV" PIPE
5
0. 1465 5
0.3889 3

0.0 21

PORV VALVE NRV - 153

0.00806 0.0 0.0 0100

0.0 0.0 0.0 1000

6 INCH SCH. 160 PIPING
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RELAP5/MOD1/014

4250302
4250401
4250601
4250602
4250801
4250901
4250902
4250903
4251001
4251101
4251201
4251300
4251301

4300000
4300101
4300201
t

6
t
4350000
4350001
4350101
4350102
4350301
4350401
4350601
4350801
4350802
4350901
4351001
4351101
4351201
4351300
4351301

289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326 4400000
327 4400101
328 4400201
329
330 t 4
331
332 , 4450000
333 4450001
334 4450101
335 4450301
336 4450302
337 4450401
338 4450601
339 4450602
340 4450603
341 4450801
342 4450901
343 4450902
344 4450903
345 4450904
346 4451001

REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

0. 375 5
0.0 5
90.0 3
0.0 5
0.000151 0.0 5
0.0 0.0 2
0. 1836 0. 1836 3
0.0 0.0 4
00 5
1000 4
3 2349.7 400.0 0.0
1

0.0 0.0 0.0 4

0.0 5

"PORV" SNGLJUN
435010000 445000000 0.0 0.0 0.0 1000

0.0 0.0 0.0

INCM SCH. 120 PIPING

"PORV" PIPE
10
0. 0716 10
0.35833 5
0.5 10
0.0 10
0.0 5
90.0 9
0.0 10
0.000133 0.0 10
0.0 0.0 4
0. 1944 0. 1944 5
0:0 0.0 8
0. 1944 0. 1944 9
00 10

"PORV" SNGLJUN
425010000 435000000 0.0 0.0 0.0 1000
1 0.0 0.0 0.0

INCII X 4 INCM REDUCER

"PORV" PIPE
2
0. 1465 1

0. 0716 2
0.2292 2
0.0 2
0.0 2
0.000151 0.0
0.000133 0.0 2
0.0577 0.0961 1

00 2
1000 1

3 2349.7 400.0 0.0 0.0 2
1

<0.0 0.0 0.0 1



RELAP5/MODt/014 REAC10R LOSS OF COOLANt'NALYSIS PROGRAM PAGE

347 4451101
348 4451201
349 4451300
350 4451301
351
352 4500000
353 4500101
354 450020 1

355

1000 9
3 2349.7 400.0 0.0

0.0 0.0 0.0 9

"PORV" SthGLJUN
44SO1OOOO 4SSOOOOOO
1 0.0 0.0 0.0

0.0 10

0.0 0.0 0. 0 1000

356 s 4 X 4 X 3 INClt REDUCING
357
358 4550000 "PORV" BRANCtt

ORANCtt

359 4550001
360 - 4550101
361 4550200
362
363 4600000
364 4600101
3G5 4600201
366

0
0.0716 0.5 0.0 0.0
3 2349.7 400.0 0.0

0'PORVI'NGLJUN
455010000 465000000
'1 0.0 O.O 0.0

0.0 0.0 0.000133 0.0 00
0.0 0.0

0.0 0.0 0.0 1000

367 s 4 INCtt SCtt. 120 PIPING
368
369 4650000
370 4650001
371 4650101
372 4650301
373 4650401
374 4650601
375 4650801
376 4650901
377 4651001
378 4651 101
379 4651201
380 4651300
381 4651301
382
383 4700000
384 4700101
385 4700201
386

"PORV" PIPE
3
0. 0716 3
0.25 3
0.0 3
0.0 3
0.000133 0.0 3
0.0 0.0 2
00 3
1000 2
3 2349.7 400.0 '.0
1

0.0 0.0 0.0 2

"PORV" SNGLJUN ~

465010000 475000000
1 0.0 0.0 0.0

0.0 3

0.0 0.0 0.0 1000
mH

m

387 s 4 INCH X 3 INCIt REDUCER
388 s

389 4750000
390 4750001
391 4750101
392 4750102
393 4750301
394 4750401
395 4750GO1
396 4750801
397 4750802
398 4750901
399 4751001
400 4751101
401 4751201
402 4751301
403
404 4800000

"PORV" PIPE
2
0. 0716 1

0.0376 2
0. 1667 2
0.0 2
0.0 2
0. 000133 0. 0 1

0.000153 0.0 2
0.0472 0.0730 1

00 2
1000 1

3 2349.7 400.0 0.0
0.0 0.0 0.0 1

"PORV" SNGLJUN

0.0 2

mmH
Rim

Q
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m
C
0
m
(D



~~Q5 Q CJ



RELAP5/MOD 1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE

405 4800101 475010000 485000000 0.0 0.0 0.0 1000
406 4800201 1 0.0 0.0 0.0
407
408 t 3 INCH SCH. 160 PIPING
409
4 10 4850000
4 11 4850001
412 4850101
413 4850102
4 14 4850103
4 15 4850104
4 16 4850105
4 17 4850301
4 18 4850302
4 19 4850303
420 4850304
421 4850305
422 4850306
423 4850307
424 4850401
425 4850601
426 4850801
427 4850901
428 4851001
429 4851101
430 4851201
431 4851300
432 4851301
433

"PORV" PIPE
27
0.0376 23
0.0339 24
0.0266 25
0.0192 26
0.0118 27
0.4375 4
0,4690 12
0. 500 15
0. 368 16

0. 367 17
0.5405 23
0. 41937 27

0.0 27
0.0 27
0.000153 0.0 27
0.0 0.0 26
00 27
1000 26
3 2349.7 400.0 0.0 0.0 27
1

0.0 0.0 0.0 26

434 t PORV VALVE NRV - 151
435
436 4900000
437 4900101
438 4900201
439 4900300
440 4900301
441
442 4910000
443 49 10101
444 4910201
445

"PORV" VALVE
485010000 400000000 0.00806 0.0
1 0.0 0.0 0.0
MTRVLV
503 504 1.0 0.0

"PORV" SNGLJUN
455010000 492000000 0.0 0.095
1 0 0 0 0 0 0

0.0 0100

0.095 1000

446 > 3 INCH SCtl. 160 PIPING
447
448 4920000
449 4920001
450 4920101
451 4920102
452 4920103
453 4920104
454 4920105
455 4920301
456 4920302
457 4920401
458 4920601
459 4920801
460 4920901
461 4921001
462 4921101

"PORV" PIPEll
0.0376 7
0.0339 8
0.0266 9
0.0192 10
0. 0118 1 '1

0. 4881 7
0.4792 11
0.0 11
0.0 11
0. 000153 0. 0 1 1

0.0 0.0 10
00 11
1000 10

Q
0)
m
C
0
Q)



RELAP5/MODl/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE

463
464
465
466
4G7
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484

85
486
487
488
489
490
491
492
493
494
495
49G
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520

4921201 3 2349.7 400.0 0.0 0.0 11
4921300 1

4921301 0.0 0.0 0.0 10
t

PDRV VALVE NRV - 152
t
4930000 "PORV" VALVE
4930101 492010000 600000000 0.00806 0-0
4930201 1 0.0 0.0 0.0
4930300 MTRVLV
4930301 503 504 1.0 0.0

1 t 1 \ t t 1 1 ~ 1 1 1 1 ~ t 1 1 1 t 1 t t 1 t 1 1 t 1 1 t 1 t 1 1 1 t 1 1 1 1 '1 1 1

SAFETY VALVES DISCHARGE SECTION
*

1 ~ 1 1 1 1 t 1 1 1 1 \ 1 1 1 1 1 ~ 1 1 t t t 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 'I t 1 1

t
1

1

1 1 ~ 1 ~ 1 ~ 1 1 1 1 1 1 1 1 I 1 ~ ~ 1 1 1 1 1 1 1 1 ~ 1 1 1 1 1 1 1 ~ 1 1 1 1 1 1 1

SAFETY VALVE-45C DISCHARGING AT ELEV.
1 t 1 1 1 t 1 1 t 1 I 1 1 1 t 1 1 1 1 '1 t 1 1 t t 1 t 1 1 t t 1 t t 1 t 1 1 t 1 t t t

1

t t
DISCHARGE PIPING

t
6 INCH SCH. 40 P IP ING

11
10GOOOO "DISCHA1" PIPE
1060001 39
1060101 0. 20069 39
1060301 0. 526 4
1060302 1.094 14

ARC STARTS HERE LEVEL 669-2"
10G0303 1.000 20
1060304 0.8994 29
1060305 0.7436 35

ARC ENDS
1060306 0.7980 39
1060401 0.0 39
1060601 0.0 4
1060G02 -90.0 14
1060G03 0.0 39
10G0801 0.000152 0.0 39
'1060901 0.0 0.0 3
1060902 0. 1800 0. 1800 4
1060903 0.0 0.0 13
1060904 0. 1800 0. 1800 14
10G0505 0.0 0.0 38
10G 1001 00 39
1061101 1000 38
1061201 4 17.7 120.0 0.9284 0.0 39
1061300 1

1061301 0. 0 0. 0 0. 0 38

1070000 "DISCHA1"
1070101 106010000

0. 0 0100

~ 11111111111 ~ 1111111 1

669'-2" ARC 1

~ tttttttttttt1 ~ tltttt

SNGLJUN
809000000 0.0 0. 1560 0. 1560 1000 SLOSSES FOR A 12 IN ELBDM

~E
JFy

m~
m

m
urn
Q
(D
m
C
0
m
U)



(X'-
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0
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521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
5G1
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578

IIIIIII~ I ~ I II11 ~ 111 jttttttttjtttt111111111'II ~ 11

MAIN DISCHARGE 12" HEADER TO QUENCH TANK
'I I 'I I I 'I I I II III II I I 1 t I t It III I I I I I I 1 1 I I I I I I 'I I I 'I I I I

12

-0. 5 0. 000169 0. 0 00

1000

12

1070201 1 0. 0 0. 0 0. 0
t
I
t
~ ttt jtjj
I
I~ 111111 I

I
t X 12 X 6 INCH REDUCING TEE

CONNECTS SRV PIPING TO MAIN DISCHARGE
I

8090000 "DISCllA1" BRANCH
8090001 0
8090101 0.77708 0.5 0.0 0.0 -90.0
8090200 4 17.7 120.0 0.9284
I
8100000 "OISCIIA1" SNGLJUN
8100101 809010000 811000000 0.0 0.0 0.0
8100201 1 0.0 0.0 0.0
1

INCH SCH. 40 DISCHARGE PIPING

8110000 "OISCH1A" PIPE
8 1 10001 99
8 110101 0. 7771 99
8110301 1. 039 14
8 110302 0.53025 18
8110303 0. 5 22
8 1 10304 0. 53025 26
8 110305 0. 9875 56
8110306 0. 475 66
8 1 10307 0. 49359 79
8110308 0. 46875 87
8110309 0. 50 95
81103 IO 0. 875 99
8 1 10401 0. 0 99
8 1 10601 -90. 0 14
8 1 10G02 45. 0 18
8 1 10G03 -90. 0 22
8110604 -45. 0 26
8110605 -90.0 56
8110606 0.0 87
8 1 10607 -90. 0 95
8 1 10G08 0. 0 99
8 1 10801 0. 000169 0. 0 99
8110901 0.0 0.0 13
8110902 0.078 0.078 14
8110903 0.0 0.0 17
8 1 10904 0. 078 0. 078 18
8110905 0.0 0.0 21
8 1 10906 0. 078 0. 078 22
8110907 0.0 0.0 25
8 1 10908 0. 078 0. 078 26
8110909 0.0 0.0 55
8110910 0. 156 0. 156 56

mmz
Q
U)

0
m
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65
.026 66

78
13 79

86
.156 87

94
. 156 95

98

120.0 0.9284 0.0 99

0.0 98

"DISCHA1" SNGLJUN
811010000 813000000 0.0 0.0 0.0 1000
1 0.0 0.0 0.0

t t t t t t ~ t ~ t t t t t t t t t t ~ t t t t t t 't t t t t t t tt t t t f t t t t t t t
SAFETY VALVE 456 AT ELEV. 670'- 10 ARC 2tttttttttttt\tttttttttttttt'ttt'ttttttt'ttttttttt

579 8110911 0.0 0.0
580 8110912 0.026 0
581 8110913 0.0 0.0
582 8110914 0. 13 0.
583 8110915 0.0 0.0
584 8110916 0. 156 0
585 8110917 0.0 0.0
58B 8110918 0. 15G 0
587 8110919 0.0 0.0
588 8 111001 00 99
589 8111101 1000 98
590 8111201 4 17.7
591 8111300 1

592 8111301 0.0 0.0
593
594 8 120000
595 8120101
596 8120201
597
598 t 12 INCH SCH. 40 DISCHARGE PIPING
599
600 8130000 "DISCHA1" P IPE
601 8 130001 30
602 8 130101 0. 777 1 30
603 8130301 0. 875 6
604 8 130302 1. 0 20
605 8 130303 0. 5 30
606 8130401 0. 0 30
607 8 130G01 0. 0 30
608 8 130801 0. 000169 0. 0 30
609 8 130901 0. 0 0. 0 5
610 8130902 0. 15G 0. 156 6
611 8130903 0.0 0.0 19
612 8130904 0. 15G 0. 156 20
613 8130905 0. 0 0. 0 29
614 8131001 00 30
6 15 8 13 1 101 1000 29
616 8131201 4 17.7 120.0 0.9284 0.0 30
617 8131300 1

618 8131301 0.0 0.0 0.0 29
619
620
621
622 tttttttt
623
624 tttttttt
625
626
627
628 tt
629 t DISCHARGE PIPING
630
631 t 6 INCH SCH. 40 PIPING
632
633 20GOOOO "DISCHA2" PIPE
B34 2060001 33
B35 2060101 0.20069 33
63B 20G0301 0.4635 4
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637
638
639
640
641
G42
643
644
645
646
647
648
649
650
651
652
653

*

654
655
656
657
658
659
6GO
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694

2060302 0.927 14
$ ARC STARTS LEVEL 670'- 10"
2060303 0.955 23
20G0304 0.727 29
20G0308 0.7980 33
2060401 0.0 33
2060G01 0.0 4
20G0602 -90. 14
2060603 0.0 33
20G0801 0.000152 0.0 33
20G0901 0.0 0.0 3
2060902 0; 1800 0. 1800 4
2060903 0.0 0.0 13
2060904 0. 1800 0. 1800 14
2060905 0.0 0.0 32
2061001 00 33
20G1101 1000 32
2061201 4 17.7 120.0 0.9284 0.0 33
20G 1300 'I

2061301 0. 0 0. 0 0. 0 32

tt ~ $ $ $ $ $ $ ~ ttttttttttttttttttttttttttt'tttttt't
SAFETY VALVE 45A AT ELEV. 672'-6" ARC,3

tt ~ ttttttttttttttttttttt~ ttttttttt' ttttttttt
t
t

DISCHARGE PIPING

6 INC11 SCH. 40 PIPING
t t
30GOOOO "OISCHA3" PIPE
3060001 25
30G0101 0. 20069 25
30G0301 0.526 4
3060302 0.969 12

ARC STARTS LEVEL 672'-6"
3060303 0.635 15
3060304 0.991 18
3060305 0.991 21
3060306 - 0.799 25

ARC ENDS
30G0401 0.0 25
3060601 0.0 4
3060602 -90.0 12
30G0603 0.0 25
3060801 0. 000152 0. 0 25
30G0901 0. 0 0. 0 3
3060902 0. 1800 0. 1800 4
30G0903 0.0 0.0 11
3060904 0. 1800 0. 1800 12
3060905 0.0 0.0 24
3061001 00 25
3061101 1000 24
3061201 4 17.7 120.0 0.9284 0.0 25
3061300 1

3061301 0.0 0.0 0.0 24

tttttt
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695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
7'3 I
7 32
7 33
7 34
7 35
7 36
7 37
7 38
7 39
740
741
742
743
744
745
746
747
748
749
750
751
752

t s t t t t t ~ t t t t t t t t t t f t t t t tt s s t t t t \ t t t t t t t t t t
PORV PIPINGttttttttt\tttttsttstttttttttttttttttttsttt

t
PIPING DOWNSTREAM OF VALVE NRV - 153

3 INCH SCH. 40 PIPING
t

5000000 "PORVB" PIPE
5000001 16
5000101 0.05132 16 t 3 IN SCH40S
5000301 0.497 3
5000302 0.556 6

ARC STARTS LEVEL 684'-S"
5000303 0.3G5 7
5000304 0.6448 13
5000305 0.5892 16
5000401 0.0 16
5000601 0.0 3
5000G02 -90.0 6
5000603 0.0 l6
5000801 0.000153 0.0 16
5000901 0.0 0.0

*
2

5000902 0.2088 0.2088 3
5000903 0.0 0.0 5
5000904 0.2088 0.2088 6
5000905 0.0 0.0 15
5001001 00 16
5001 101 1000 15
5001201 4 17.7 120.0 0.9284 0.0 16
5001300 I
5001301 0. 0 0. 0 0. 0 15
t
5010000
5010101
5010201

t 4 INCH X 3 INCH DIFFUSER
t
5020000
5020001
5020101
5020102
5020301
502040'I
5020601
5020801
5020802
5020901
502 1001
5021101
502 120 'I

"PORVB" PIPE t REDUCER ON ARC 8 3IN X4IN
2
0.05132 I t 31N SCH40S
0.08840 2 t 4IN SCH40S
0.3385 2
0.0 2
0.0 2
0. 000153 0. 0 I
0. 000134 0. 0 2
0.0399 0.0544 I
00 2
1000 I
4 17.7 120.0 0.9284 0.0 2

"PORVB" SNGLJUN t THIS JUNCTION IS ON ARC 8
500010000 502000000 0. 0 0. 0 0. 0 1000
I 0.0 0.0 0.0 m

%ra

Q
0)
m
C
0
m
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753
754
755
756
757
758
759
760
761
762
763

„ 764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782

~ 783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810

502 1300
5021301

t
5030000
5030101
5030201
s

4

5040000
5040001
5040101
5040200

5050000
5050101
5050201
s

s 4
t
5060000
5060001
5060101
50G0301
50G0302
5060401
50G0601
5060801
50G0901
50G 1001
5061101
506 120 I
5061300
5061301
t
5070000
5070101
5070201
t

4
t
5080000
5080001
5080101
5080102
5080301
5080401
5080601
5080801
5080802
5080901
5081001
5081101
508 1201
508 1300
5081301
t

1

00 00 00 1

"PORVB" SNGLJUN s ON ARC 6
502010000 504000000 0.0 0.0 0.0 1000

1 0.0 0.0 0.0

4 X 3 INCH BRANCH

"PORVB" BRANCH * ON ARC B 8 242
0
0.0884 0.361 0.0 0.0 0.0 0.0 0.000134 0.0 00
4 17.7 120.0 0.9284 0.0 0.0

"PORVB" SNGLJUN s ON ARC 8
504010000 506000000 0.0 0.0 0.0 1000
1 0.0 0.0 0.0

INCH SCH. 40 PIPING

"PORVB" PIPE s ON ARC 6
9
0.0884 9
0.6211 8
0.7607 9
0.0 9
0.0 9
0. 000134 0. 0 9

0.0 0.0 8
00 9
1000 8
4 17.7 120.0 0.9284 0.0 9
1

0.0 0.0 0.0 8

"PORVB" SNGLJUN
506010000 508000000 0.0 0.0 0.0 1000
1 0.0 0.0 0.0

INCH X 6 INCll DIFFUSER

"PORVB" PIPE
2
0.0884 I

0.20069 2
0.5792 2
0.0 2
0.0 2
0. 000134 0. 0 1

0. 000152 0. 0 2
0. 1483 0. 08 15 1

00 2
1000
4 17.7 120.0 0.9284 0.0 2
1

0.0 0.0 0.0 1

Pl Hurn
Q
M
m
C
A
U)
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811
812
813
814
815,
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868

5090000
5090101
5090201
t
t
t
5 100000

6 X

5100001
5100101
5100200

5110000
51 10101
5110201

"PORVB" SNGLJUN t ON ARC 8
508010000 510000000 0.0 0.0 0.0 1000

0.0 0.0 0.0

6 X 3 INCII REDUCING TEE

"PORVB" BRANCH t ON ARC 8
0
0.20069 0.25 0.0 0.0 0.0
4 17.7 120.0 0.9284 0.0

232

0.0 0.000152 0.0 00
0.0

t
PIP

t 3
t

ItlG DOhtlSTRE AM OF VALVE NRV - 151

INCH SCH. 40 PIPING

"PDRVA" PIPE
8
0. 05132 8
0.4141 4
0.4375 8
0.0 8
0.0 4
-90.0 8
0. 000153 0. 0 8
0.0 0.0 3
0.2088 0.2088 4

0.0 0.0 7
00 8
1000 7
4 17.7 120.0 0.9284 0.0
1

0.0 0.0 0.0 7

4000000
4000001
4000101
4000301
4000302
4000401
4000601
4000602
4000801
400090'I
4000902
4000903
4001001
4001 101
4001201
4001300
4001301
t
4010000
4010101
4010201

t
t

t
6000000
6000001
6000'I01
6000301
6000302
6000401
6000601
6000602
6000801
6000901
6000902
6000903
6001001

"PORVAB" SNGLJUN
400010000 510000000
1 0.0 0.0 0.0

0. 0 0. 1800 0. 1800 1000

DolttiSTREAM PIPING FROM VALVE NRV - 152

3 INCH SCH. 40 PIPING

"PORVC" PIPE
7
0.05132 7
0.4722 3
0.4375 7
0.0 7
0.0 3
-90.0 7
0. 000153 0. 0 7
0.0 0.0 2
0.2088 0.2088 3
0.0 0.0 6
00 7

"PORVB" SNGLJUN * 0th ARC 8
510010000 700000000 0.0 0.0 0.0 1000

1 0.0 0.0 0.0
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869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901

, 902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926

600110'1
6001201
6001300
6001301

6010000
6010101
6010201
t

HAIN
t
7000000
7000001
7000101
7000301
7000302
7000401
7000601
7000602
7000801
7000901
7000902
7000903
7001001
7001101
7001201
7001300
7001301

7010000
7010101
7010201

t
t

tt' ttttt
t t
tt
~ ttttttttt
t
t
t

12

t
7020000
7020001
7020101
7020102
7020301
7020302
7020401
7020G01
7020801

1000 6
4 17.7 120.0 0.9284 0.0 7
1

00 00 00 6

"PORVBC" SNGLaJUN
600010000 504000000 0.0 0. 1932 0. 1932 1000
1 0.0 0.0 0.0

HEADER DO'WNS IREAM OF PORV PIPING

"PORVBD" PIPE
12
0.20069 12
0.75 2
1.075 12
0.0 12
0.0 2
-90. 12
0.000152 0.0 12
0.0 0.0 1

0. 1800 0. 1800 2
0.0 0.0 11
00 12
1000 11
4 17.7 120.0 0.9284 0.0 12
1

0.0 0.0 0.0 11

"PORVD" SNGLJUN
7000 10000 702000000 0.0 0.0 0.0 1000
1 0.0 0.0 0.0

t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t 't t t t t t t

tt
t t

~ t t t t t t t t $ t t t t t t t t t t t t t i t. t t t t t t lt t t t t t t t t t t t
r

INCH X 6 INCH DIFFUSER ABOVE SRV ARCS ON HAIN DISCHARGE

HAIN ARC CONNECTIONS

"PORVD" PIPE
3
0.20069 1

.77708 3
0.75
0.375 3
0.0 3
-90.0 3
0.000152 0.0 1

mz
Xl lO

Q
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927
928
929
930
93 I

932
933
934
935
936
937
938
939
940
941
942
943
944
945
94G
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
9G8
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984

X

12 X12

7020802
7020901
7020902
702 1001
702 I 101
702 1201
7021300
702 1301

8000000
8000101
8000201

3070000
3070101
3070201
t

12

8010000
8010001
8010101
8010200

8020000
8020101
8020201

8030000
8030101
8030200
t
80I10000
8040101
8040201

2070000
2070101
2070201
t

8050000
8050001
8050101
8050200

80GOOOO
8060101
8060201

8070000
8070101
8070200

8080000
8080101
8080201

0. 000169 0. 0 3
0.4930 0.2045 1

0.0 0.0 2
00 3
1000 2
4 17.7 120.0 0.9284 0.0 3
1

0.0 0.0 0.0 2

"PORVD" SNGLJUN
702010000 801000000 0.0 0.0 0.0 1000
1 0.0 0'.0 0.0

"PDRVD3" SNGLJUN
306010000 801000000 0 0 0. 156 0. 15G
1 0.0 0.0 0. 0

1000 + 12 IN FLBOW LOSSES

12 X 6 ItICH REDUCING TEE CONNECTS ARC WITII DISCHARGE

"PORVO" BRANCH
0
0.77708 0.5 0.0 0.0 -90. -0.5 0.000169 0.0 00
4 17.7 120.0 0.9284 0.0 0.0

"PDRVD" SNGLJUN
801010000 803000000 0. 0 0. 0 0. 0
1 0.0 0.0 0.0

1000

"PDRVD" SNGLVOL
0.77708 1. 1667 0.0 0.0 -90. "1. 1667 0.000169 0.0 00
4 17.7 120.0 0.9284 0.0 0.0

"PORVO" StlGLJUtt
803010000 805000000 0. 0 0. 0 0. 0 1000

0.0 0.0 0.0

"PORVD" SNGLJUN
805010000 807000000

0.0 0.0 0.0
0.0 0.0 0.0 1000

LLPDRVD" SNGLVOL
0.77708 1. 1667 0.0 0.0 -90. -1. 1667 0.000169 0.0 00
4 17.7 120.0 0.9284 0.0 0.0

"PDRVD" SNGLJUN
807010000 809000000 0. 0 0. 0 0. 0 1000
1 0.0 0.0 0.0

"PORVD" SNGLJUN
206010000 805000000 0.0 0. 156 0. 156 1000 t 12 IN ELBOW LOSSES

1 0 0 0 0 0 0

X 6 INCH REDUCING TEE. CONNECTS SRV ARC WITII DISCIIARGE PIPING.

"PDRVO" BRANCH
0
0.77708 0.5 0.0 0.0 -90. -0.5 0.000169 0.0 00
4 17.7 120.0 0.9284 0.0 0.0

Pl
%raz
Q
U)
rn
XJ
C
0
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985
986
987
988
989
990
991
992
993
994
995
996
997
998
999

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042

PIPE

6
7
17

t
9000000 "QTANKO" SNGLJUN
9000101 8130 I0000 901000000 0.0 0. 1560 0. 1560 1000
9000201 1 0.0 0.0 0.0

9010000 "QTANKO" PIPE
90 I0001 2
9010101 0. 77708 2
9010301 1. 0833 2
9010401 0. 0 2
9010601 -90. 0 2
9010801 0.000169 0.0 2
9010901 0. 0 0. 0 1

90'I 1001 00 2
9011101 1000 1

9011201 4 17.7 120.0 0.9284 0.0 2
9011300 1

9011301 0.0 0.0 0.0 1

t
ttt ~ tttttt t tttt ttt tt tt t' ~

t t t 1

QUENCH TANK
t t t t
t t t t t t t t t t t t t t 't t t t t t 't t t t 't

9020000 "QTANK-IN" SNGLJUN
9020101 901010000 903000000 0. 0. 0. 1000
9020201 1 0. 0. 0.
t t

SPARGER 12 IN SCH40 PIPE
~ ~

9030000 "SPARGER"
NO OF VOLUHES

9030001 18
FLOW AREA

9030101 0.7773 18
VOL. LENGIHS

9030301 1. 125 2
9030302 1. 1333 7
9030303 1.0 18

VOL. VOLS.
9030401 0.0 18

VERTICAL ANGLES
9030601 -90. 7
9030602 0.0 18

P IP E ROl lGI lNE S S
9030801 1. 69-4 0. 0 18

JUNCTION LOSS COEF F.
9030901 0. 0 0.0
9030902 0. 156 0. 156
9030903 0.0 0.0

VOL. CONTROL FLAG
903 1001 00 18
t JUN. CONTROL FLAG
9031101 1000 17

INITIAL CONO ~

9031201 4 17.7 120. 0.9284 0. 2

m
mm

Q
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1043
1044
1045
1046
1047
1048
1049
1050
105 I
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
107 I
1072

. 1073
1074
1075
1076
1077
1078
1079
1080
108 l
'l 082
1083
1084
1085
1086

0. 18

WATER VOL

01

1100

9031202 3 17. 7 120. 0. 0
JUN. INITIALCOND.

9031300 1

9031301 0. 0 0. 0 0. 0 17

SPARGER EXITtt
9040000 "EXIT" SNGLJUN
9040101 903010000 905000000 0.0 1.0 1.0 0100
9040201 1 0. 0. 0.

t
t t
9050000 "QT. WATER" SNGLVOL
9050101 260.4706 5.6667 0.0 0.0 90. 5.6667 0.003 0.0
9050200 3 17.7 120.
t t

INTERFACE
t t
9060000 "INTERf'ACE" SNGLJUN
9060101 905010000 907000000 0.0 0.0 0 ~ 0 1000
9060201 1 0. 0 0. 0 0. 0

t AIR VOLUME
t t
9070000 "QT. AIR" SNGLVOL
9070101 260.4706 1.2439 0.0 0.0 90. 1.2439 0.003 0.0 01
9070200 4 17.7 120. 0.9284
t t
t RUPTURE DISC
t t
9080000 "RUP.DISC" VALVE
9080101 907010000 999000000 1.77 0. 0.
9080201 1 0. 0. 0.
9080300 TRPVLV
9080301 501 VALVE OPENING TRIP
tt

PIPE OUTSIDE ENVIRONMENT
t t
9990000 "ATMOSPlIERE" TMDPVOL
9990101 10000. 10000. 0. 0 0.0 0. 0 0. 0 . 00001 0. 0 11

9990200 4
9990201 0.0 17.7 120. 0.9284
.END OF CASE

mH

mz
% fTl

Q

C
0
CO
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RELAP5/MO >014 RE~CTOR IOSS Or. COOIANT AWALVSIS PROGRAM PAG

LISTING

1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
l7
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

OF INPUT OATA fOR CASE

MINOR EOITS

301 MI'LOWJ 4 15000000
302 HFLOWJ 490000000
303 MFLOWJ 493000000
304 MMFLOWJ 388000000
305 HF LOWJ 8 1 1 140000
306 MFI OWJ 8 11790000
307 HILOltJ 307000000
308 HILOWJ 207000000
309 MFLOWJ 107000000

310 QUALS 4000 I0000
311 QUALS 500010000
3 l 2 QUALS 600010000
313 QUALS 410210000
314 QUALS 485270000
3 l5 QUALS 492110000
316 QUALS 389010000
317 QUALS 811140000
318 QUALS 811790000
3 19 QUAL5 106010000
320 QUALS 106390000
321 QUALS 206010000
322 QUALS 206330000
323 QUALS 306010000
324 QUALS 306250000

325 P
326 P
327 P
328 P
329 P
330 P
331 P
332 P
333 P
334 P
335 P
336 P
337 P
338 P
339 P

2001 5, 151

BY I~ DATE ~g
CIIKD. BY, ~i'g )DATE ~g'. ~, ~

400010000
500010000
6000 10000
4 102 10000
485270000
492110000
389010000
811140000
8 1 1790000
106010000
106390000
206010000
206330000
3060 10000
306250000

2002 206010000 '06020000,206030000,206040000,206050000

OPENING ON SOLIO WATER UNIT2 REO=THIS RESTARS RELAP 3 PORVS

100 RESTART TRANSNT
101 RUN
I
103 2000
104 NOACIION
201 0.600 1.-7 2.-4 11001 5 50 250

m
Smz
Q
0)
m
C
0
0)



RELAP5/MOD I/014 REACTOR LOSS OF COOLANT ANAI.YSIS PROGRAM

57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
10G
107
108
109
110
'I 11
'I 12
113
114

00
01

2003
2004
2005
2006
2007
2008

t
t

2010

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036

2040
2041
2042
2043
2044
2045
t

t
2050
2051

38800
38801

*t ~ t FIRST C.V. DOWNSTREAM OF THE ARC ~ ttt

805010000

12 INCH 01SCHARGE DOWN TO THE QUENCH TANK

8 'I I 190000 ~ 8 I 1200000, 8 1 12 10000 ~ 8 I 1220000, 8 1 1230000
8 I 1240000. 8 I 1250000. 8 I 1260000, 8 I 1270000, 8 I 1280000
8 'I 1290000, 811300000, 811310000. 811320000, 811330000
8 I 1340000. 8 I 1350000, 8 I 1360000, 8 I 1370000 ~ 8 I 1380000
811390000, 811400000, 8 11410000, 811420000. 811430000
8 I 1440000. 8 I 1450000, 8 I 1460000, 8 I 1470000, 8 I 1480000
811490000, 811500000,811510000,811520000, 811530000
8 I 154 0000. 8 I 1550000 ~ 8 'I 1560000 ~ 8 I 1570000, 8 I 1580000
811590000, 811600000. 811610000 ~ 8 11620000 ~ 811630000
811640000.8 l1650000 ~

811660000,811670000,811680000
8 I 1690000, 8 I 1700000, 8 I 17 10000 ~ 8 I 1720000, 8 I 1730000
8 I 1740000, 8 I 1750000, 8 I 17G0000, 8 I 1770000. 8 I 1780000
8 I 1790000. 8 I 1800000, 8 I 18 10000. 8 I 1820000 ~ 8 I 1830000
8 I 1840000. 8 I 1850000, 8 I 1860000 ~ 8 I 1870000. 8 I 1880000
811890000, 8 11900000, 811910000, 8 11920000, 811930000
811940000, 811950000. 8119GOOOO. 811970000, 8 11980000
8 I 1990000. 8 I I 180000

8 13010000. 8 13020000, 8 13030000, 8 13040000, 8 13050000
8 13060000. 8 13070000. 8 13080000. 8 13090000. 8 13 100000 ~

813110000,813120000,813130000. 813140000, 813150000
8131GOOOO. 8 13170000. 813180000. 813190000. 8 'I3200000
8 132 10000. 8 13220000, 8 13230000, 8 13240000, 8 13250000
8 13260000, 8 13270000. 8 13280000, 8 13290000. 8 13300000

ttettt PIPE DOWN INTO THE QUENCH TANK

901010000. 901020000. 903010000, 903020000
903030000

"PORVU" SNGLalUN
387010000 389000000 0.0 p 0 p p IOOO

206060000.206070000,206080000.206090000,206100000
206 I 10000 ~ 206 120000. 20G 130000, 2061 40000, 206 150000
206 160000. 206 170000, 206 180000, 206 190000, 206200000
206210000.206220000.206230000 '06240000 '06250000
206260000.206270000.206280000,206290000,206300000
206310000.206320000.206330000

mK
m z'.
mm

9



RFLAPG/HO01/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE

115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

3880201
20300100
20300200
20300300
20300400
20300500
20300GOO
20300700
20300800
20300900

20301000
20301100
20301200
20301300
20301400
20301500
20301600
20301700
20301800
20301900
20302000
20302100
20302200
20302300
20302400

20302500
20302600
20302700
20302800
20302900
20303000
20303100
20303200
20303300
20303400
20303500
20303600
20303700
20303800
20303900

.ENO

0.0
MFLOWJ
MFLOWJ
Hl LOWif
MFlOWJ
Mf LOWJ
HFLOWJ
Hl LOWJ
MFLOWJ
MFI.OWJ

QUAI.S
QUALS
QUADS
QUAI s
QUALS
QUALS
auALS
Q'IIALS .

alfAI s
aunLs
QUAL5
QUAI S
QUALS
QUALS
QUALS

P
P
P
P
P
P
P
P
P
P
P
P
P
P
P

0.0 0.0
4 15000000
493000000
490000000
388000000
8 I I 140000
8 I 1790000
307000000
207000000
107000000

4000 10000
500010000
600010000
4 102 10000
485270000
492 1 10000
389010000
811140000
8 1 1790000
106010000
10G390000
206010000
206330000
300010000
306250000

100010000
500010000
GOOO 10000
4 102 10000
485270000
492 1 10000
389010000
811140000
8 1 1790000
10G010000
106390000
206010000
206330000
3060 10000
306250000 mKmHmm

Q
(D
m
C
0
m
CO
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RELAP5/HOOI/OI4 REaCTOR LOSS OF COOLANT ANALYSIS PROORAH

LISTING OF INPUT DATA FOR CASE I

<AEP UNIT2 I LINE RELAP5
2 100 NEII TRANSNT
3 101 RUN
4 102 BRITISII BRIT ISII
5 104 NOACT ION
6 4 TINE STEP CONTROLj
8 201 0.6000 1.0-7 2.0-4 11001 5 25 250
0 > HINOR EDITS

10
'1 'I 301 QUALS 007010000
12 302 QUALS 005200000
i3 303 QUALS 013200000
14 304 P 005200000
i5 305 P 007010000
18 308 P 007380000
IV 307 HFLOMJ 006000000
18 308 HFLOIIJ 005070000
i9 309 iiFLOMJ 014000000
20 310 P 007140000
21 31'I P 011560000
22 3 12 P 013300000
23 313 HFLOHJ 007140000
24 314 HFLOMJ 007380000
25 315 HF LolaJ 011560000
28
27
28 2001 5, 192,001010000,003010000,00.010000
29 2002 005020000,005030000,005040000,005050000,005080000
30 2003 005070000,005080000,005090000,005100000,005110000
3 I 2004 005120000. 005130000,005140000, 005 150000 ~ 005180000
32 2005 005170000, 005180000. 005190000, 005200000. 007010000
33 2006 007020000,007030000,007040000,007050000 '07080000,007070000
34 2007 007080000,007090000,007100000,007110000 '07120000

2008 007130000, 007140000, 007150000, 007 160000, 007 170000 .

36 2009 007 ISoooo, 007 190000, 007200000, 007210000 ~ 007220000
37 2010 007230000,007240000,007250000,007280000,007270000
38 2011 007280000,007290000,007300000,007310000,007320000
39 20i2 007330000.007340000,007350000,007360000.007370000
40 2013 007380000 ~ 007390000,009010000,011010000,011020000
4 f 0014 011030000.011040000,0i1050000,011000000.011070000

PAGE

BY .rr~r'ATE c-9 B5

C)IKD. BY ~C DATE c-9-ZZ

( I 0
CJl D

lA GJ A
0 4 A

I

x
ED'a
O
I

42
43
44ii
48
47
48
40
50
51
62
63
64
55
%A

2015 01 IOS0000, 0 I 1090000, 01 1100000, 011 110000, 01 1 '1 20000
2o id o I i13oooo.'o i i lioooo.'0 < I isoooo,'o i i 1eoooo, o 1 1 i7oooo
20 17 0 I I I 8 0000, 01 I 190000, 01 1200000, 01 12 10000, 0 I 1220000
2018 011230000.01'l240000,011250000 ~ 011280000,011270000
20 10 011280000, 01 1290000 ~ 01 1300000, 01 13 10000, 01 1320000
2020 011330000, 01 1340000, 01 1350000, 01 1380000, 011370000
2021 011380000 ~ 011390000,011400000,011410000,011420000
2022 011430000 ~ 011440000,011450000,011460000 ~ 011470000
2023 01 14 SOOOO, 01 1490000. 01 1600000, 01 15 10000, 01 1520000
2024 01 1530000, 01 1540000, 0 I 1650000, 0 i I 560000, 01 1570000
2025 0115$ 0000,01I590000,011600000,01'l810000.011820000
2028 01 1630000. 01 1640000,01 Id50000, 0 I I660000. 01 ld70000
2027 011680000,011890000,011700000,011710000.011720000
2028 011730000,011740000,011750000 ~ 011780000,011770000
')h')4 hC 17Ahhhh h I 170hhhh h 1 4 +()hhhh hI I 4 IW<h hi t 0'lhh6h



RELAP5/MDDI/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

57
68
59

2030 0$ 1830000,0 I 1840000. 011850000. 011860000,011870000
2031 01 1880000, 0 $ 1890000, 011900000. 01 19 'l oooo, 01 1920000
2032 011930000,01 $ 940000,011950000 ~ 01 $ 960000,01 $ 970000

80 2033 0 I 1980000, 01 1990000. 013010000, 013020000, 013030000
8 $ 2034 013040000, o iaosoooo, 'o 13060000'. o i3070000, 013080000
62 2035 013090000. 0 13 $ 00000,013110000, 013120000. 013 $ 30000
83 2038 013140000,013150000.013180000 ~ 013170000 ~ 013180000
64 2037 013 190000, 013200000, 0132 10000, 0 'I 3220000, 0 $ 3230000

PAGE
Kl A
CJl M

Vl

0 W 0I- A
o<

A)

O
S

Ct
65
BB
61
88

2038 013240000, 013250000, 013260000, 013270000 ~ 013280000
2039 013290000,013300000l015010000
0

~ TRIPS
89
70
71
72
73
74
15
78
71
78
79
80
8'I
82
83
84
85
88
h7
88
89
Qo
91
92
93
94
95
QB
97
98
QQ

100
i01
102
)03

'04

$ 05
106
107
$ 08
109
110
i11
112

502 TIME 0 GT NULL 0 1.500 L ~ s/08 TERMINAT10N TRIP
503 TIME 0 GE %ILL 0 O.O L ~ VALVE OPEN
504 TIME 0 GE NULL 0 5.0 L ~ VALVE CLOSED
600 502
t
i HYDRODYNAMIC

COMPONENTS''RESSURIZER

I
0010000 "PRESS1" TMDPVOL
0010101 O. 0 20. 0 500. 0 0. 0 0. 0 0. 0 0. 00005 O. 0 1 1

0010200 2
0010201 0. 0 2500. 0 1. 0 0. 1 2514.0 1.0 O. 3 2555.0 i.o 0. 6 2600. 0 1. 0
0010202 0.7 2667.0 $ .0 0.9 2700.0 1.0 1. $ 2740.0 1.0 1.3 2745.0 1.0
0010203 1.5 2747.0 1.0 $ .i 2748.0 1.0 i.Q 2750.0 i.o 2.0 2750.0 1.0
0010204 2.6 2750.0 1.0

LOOP SEAL GEOMETRY

0020000 "LPSL" SNGLJUN
0020101 001000000 003000000 0.0 0.0 0.0 1000 i THIS IS A SHORT RADIUS ELBOW LEAVING
0020201 1 0.0 0.0 0.0

0030000 'LPSL'NGLVOL
0030101 0.1485 1.0 0.0 90.0 0.0 O.O 0.00016( O.O 00

*

0030200 2 2500.0 1.0

0040000 "LPSL" SNGLJUN*"
oo4o1o1 ooao1oooo oosoooooo--o'.o -

o. 1838
-

o.ihaB '-$ ooo
0040201 1 0.0 0.0 0.0
0

0050000 LPSLN PIPE
0050001 20
0050101 0. 1465 20
005030$ 0.50 10
0050302 0.574 20
0050401 0.0 20
0050601 -90.0 7
0050602 0.0 10
0050603 90.0 20
0050801 0. 000151 0. 0 20
0050901 0.0 0.0 8



R E LAP 5/MOD 1/0 14

115
118
117
118
110
120
i21
122
123
124

128
127
12$
129
130
i31
132
133
134
i35
138
i34
138
130
140
141
142
iid
144
ii5
148iii
148
iio
150
151
152
f53
154
155
158
i57
158
159
160
181
18'2
183
164

, i65'ee
$ 87
188
ISQ
170
f7 i

REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

0050904
0050905
005 1001
005 1 101
005 1201
0051202
0051203
0051204
0051205
0051206
0051207
0051300

0. 1838 0. 1836 10
00 00 19
00 20
1000 19
3 2500.0 584.4 0.0 0.0 1

3 2500.0 451. 1 0.0 0.0 2
3 2500.0 352.1 0.0 0.0 3
3 2500.0 278.8 0.0 0.0 4
3 2500.0 218.1 0.0 0.0 5
3 2500.0 169.3 0.0 0.0 8
3 2500. 0

*
141. 1 0. 0 0. 0 20

0051301 0.0 0.0 0.0 19

ttttjt~ tttt ~ ttt ~ t ~ tttttttttt
VALVE 6MS CROSBY SAFETY

~ ~ ~ ~ t ~ tttt0 ~ t ~ ~ tttt ~ tttttttt
0060000
0080101
0060201

"SRV'ALVE
005010000 007000000 0.022 0

0.0 0.0 0.0
0 0.0 0100

MTRVLV0060300
0060301 503 504 100.0 0.0 0 CROSBY SMS OPENING IN fO MSEC
0

DI SCHARBE PIPING
0070000 0 IS CHAI P IP E
0070001

0.20069 390070101
0070301 0.526 4
0070302 1.094 '14
0 ARC STARTS HERE LEVEL

669-2'0703030. 94 187 17
0010304 0.942 20
0070305 0.8425 23
0070306 0.844 28
0070307 0.8433 29
0070308 0.8333 32
0070309 0.8333 35

ARC ENDS
00703 10 0. 9 1750 3Q
0070401 0.0 39
0070601 0;0 4
0070602 -90.0 14
0070003 0.0 39
0070801 0.000152 0.0 30
0070901 0.0 0.0 3
0070902 0. 1800 0. 1800 4
0010903 0.0 0.0 13
0070904 0. 1800 0. 1800 14
0010905 0. 0 0. 0 38
007 1001 00 30
007 1101 1000 38
001 1201
007 1300
001 1301

0080000
0080101

4 14.7 120.0 0.0284 0.0 39

0.0 0.0 0.0 38

"DISCHA1" SNGLJUN
P07010000 009000000 0.0 0.158 0 0 1560 1000 tLOSSES FOR A 12 IN ELBOW

PAGE
C I O

CJl W
i/l GJ W

O W O

o~
CD00

~ ~ ~-
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RELAPS/M001/014 RCACTGR LOSS OF COOLANT ANALYSIS PROGRAI4 PAGE

173
174
175
578
177
178
17Q
180
181
182
183
184
185
'I 88
187
188
189
190
191
192
193
194
195
198
597
598
19Q
200
205
202
203
204
205
208
207
208
20Q
210
211
212
2 'l3
214
256
2IB

218
219
220
22 'I

222
223
224
225
228
227
228
229

TE MOOEL~ INPUT A BRANCII HERE FOR A COMPLE

0090000 "OlSCIIAI" SNGLYOL
0090101 0.7775 0.5 0.0 0.0 -9
0090200 4 14.7 120.0 0.9284

0.0 -0.6 O.OOOIBQ 0.0 00

0100000 "DlSCIIA I" SILLJUN
010010 I 009010000 011000000 0. 0
0100201 1 0. 0 0. 0 0. 0

0 I I0000 "OISKI I A" PIPE
0 I 10001 99
0110101 0. 7771 99

0.0 0.0 1000

0110301 1.039
0110302 0. 53025 18
0110303 0. 5 22
0110304 0. 53025 28
0110305
0510308
0110307
0110308
0110309
0110310
01 10401
0110601
05 10602
01 10603
0110604
01 'l 0605
0 I 10606
0110607
01 l0608
0110801
0110901
0110902
0110903
0110904
0 'I 10905
0110900
01 10907
01 10908

0.9875 58
0.475 68
0.49359 79
0.46875 87
0. 51172 QS
0.95 99
0.0 99
-90.0 14
-45.0 18
-90.0 22
-45.0 28
-90.0 58
0.0 87
-90.0 95
0.0 99
0. 000169 0. 0 99
0.0 0.0 13
0.078 0.078 14
00 00 17
0.078 0.078 18
00 00 21
0.078 0.078 22
0.0 0.0 25
0.078 0.078 26

0510909 0.0 0.0 55
0110910 0. 156 0. 158 58
0110911 0.0 0.0 65
01109 12
0110913
0110914

0. 156 0. 150 60
0.0 0.0 78
0. 156 0. 158 7Q

0110915 0.0 0.0 86
0110918
0110917

0. 156 0. 156 87
00 00 94

0110918 0. 156 0. 156 95
0110919
01 I 1001

0.0 0.0 QS
00 Q9

0'I 11101 1000 QS
0111201 4 54.7 120.0 0.9284 0.0 QQ
0'l 11300 I

V



RELAP5/HOD I/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE

c i n
231
232
233
234
235
238
237
238
230
240
2if
242
243
244
245
246
247

0130001
0130101
0130301
0130302
0130303
0130401

30
0.7771 30
0.95 8
1.0 20
0.5 30
0.0 30

0130601 0.0 30
0130801 0.000169 0.0 30
0130901 .0. 0 0. 0 5
0130902
0130903

0. 156 0. 'I58 8
0 ~ 0 0.0 19

0120000 'OI SCIIAI" SNGL JUN
012010'I 01 1010000 013000000 0.0
0120201 1 0. 0 0. 0 0. 0
0

0130000 DISCIIAI PIPE

0.0 0.0 1000

CJI K
N 4lD
0 W 0

I
MCi'

O
5

248
249
250
251
252
253
254
255

'58

257

0130904
0130905
0131001
0131101
0131201
0131300
0131301

0. 150 0. 158,20
0,0 0.0 2Q
00 30
1000 29
4 14.7 120.0 0.9284 0.0
I
0.0 0.0 0.0 2Q

0'I 40000 "OISCH I A" SIIGLJUN
0140101 013010000 015000000 0.0 0

30

0 0 0 0100
258
259
250
281
282
283
264
265
268
287
268
269
270
211
272
273
274
275
278
271'78

0140201
f
0150000
0150101
0150200
0150201

0.0 0.0 0.0

"ATMOS" TMDPVOL
10000.0 10000.0 0.0 0.0
4
0.0 14.7 120.0 O.Q284

t
~ PLOT CaRDS
t
20300100 QUALS 007010000

20300500
20300600
20300700
20300800
20300900
20301000
20301100
20301200

P 007010000
P

" 007380000
MFLOMJ 006000000
HFLOIIJ 005070000
HFLOWJ 014000000
P 007 140000
P 01 1560000
P 013300000

20300200 QUALS 005200000
20300300 QUALS 013200000
20300400 P 005200000

0 0 0 0 0 00001 0 0 11

20301300
2030 I 400
20301500

270
280
581

Hf'LOMJ 007 140000
MF LOMJ 007380000

HFLO'NJ 011680000
282 .END OF CASE
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SPIPES
INLINE=3,KBLOCK
KPRINT=-'I,KPNV=
NDROPV=38501000

386000000
-38701000
387010000
387020000
387030000
387040000
387050000
387060000
387070000
387080000
387090000
387 100000
387 110000
388000000
420000000
425010000
425020000

-387020000
-387030000
-387040000
-387050000
-387060000
-387070000
-387080000
-387090000
-387 100000
-387 1 10000
-388000000
-420000000

-498000000
-425010000
-425020000
-425030000
425030000
425040000
430000000

-425040000
-430000000
-435010000
435010000
440000000

'45010000

445020000 .

445030000
445040000
-440000000
-445010000
-445020000
-445030000
-445040000
-445050000
445050000
445060000
445070000
445080000

342
340
339
339
339
339
339
339
339
339
339
339
339
339
339
339
339
336
33B
336
336
336
336
33B
336
336
336
336
33B
338
336
336
33B
334
334
334
330
330
330
334
334
334
334
334
334
330
330
330
330
330
330
328
328
328
328

"-200,KPIPE=10,KPLOT( 1) ~1,KNAVE<1,
1,KSTEP=3.
0,206330000,8 11190000$

-0. 3710 0. 6786
-0. 37 10 0. 6786
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/

0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1 0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/

0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/

0.0 1.0 0.0/

0.6340/
0.6340/

0.0 1.0 0.0/
0.0 1.0 0.0/
0.0 1.0 0.0/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/

0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/
0.7844 0.0 0.6202/

0.7844 0.0 0.6202/
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4.8 Force Time Histor Plots

The following are force versus time plots for each pipe segment at a

node point described by the structural model. A drawing indi cating force placement

precedes each set (Unit 1, Unit 2). Since the force time histories were plotted

after balancing and merging(i.e. SAP2SAP and MERGE), each plot is unbalanced force

versus time from 0.0 to 0.6 seconds. The problem was run to 0.6 seconds because

all si gnificant forces in the area of concern (piping about the PORV's) had

diminished in this time.

Unit 1 (PORV)

Quarter Model

71 segments

26 segments

Plot Set Transient

4.8.1 Unit 1

4.8.2 Unit 1

4.8.3 Quarter Model

Condensate/Steam Case (75K of model)

400o Solid Liquid Case

Cold Loop Seal/Steam Case
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4.8.1 Unit 1 - Condensate/Steam Case 75K of model
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4-420 A TELEDYNE
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I ~ 9 ~RELAP I

conditions.
The RELAP5 MODl input listings are included for each of the transient

In ut Listin Unit Transient Case

4.9.1

4.9.2

4.9.3

4.9.4

4.9.5

The PORV model has:

PORV Condensate/Steam
0-200 msec

Condensate/Steam Restart
200-400 msec
400-600 msec

PORV Solid 400o Liquid
0-200 msec

PORV Solid 400o Liquid Restart
200-600 msec

SV Cold Loop Seal ((}uarter Model)

396 volumes

397 junctions
7 tee branches

The SRV model has:

190 volumes

191 junctions

Heat structures were not included in the RELAP model because of the

program capacity. Including heat structures would have further reduced the number

of available control volumes. This is a conservative assumption, ITI
(Reference 18) showed higher loads were computed without heat structures.
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4.9.1 PORV Condensate/Steam





"e .a
RELAP5/M001/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

'LISTING OF INPUT DATA FOR CASE 1

1 =D.C.COOK UNIT1 PORV OPEN
2

,3 * DISCltnRGE PIPING
4 t THIS IS THE NUMBERING SYSTEM FOR UNIT1'5 RELAP MODEl.
5 t WHERE COMPONENTS NUMBERED IN THE:
6 * 100's ARE YALYE sv-45c AND nRc 1 LEYEL 669'-2"
7 * 200'S ARE VALVE SV-458 AND ARC 2 LEVEL 670'-10"
8 * 300'S ARE VALVE SV-45A ARN ARC 3 LEVEL 672'-6"
9 * 400'S ARE PORV NRV-151 AND ARC "A"

10 t 500'S ARE PORV NRV-153 AND ARC "8"
11 t 600'S ARE PORV NRV- 152 AND ARC "C"
12 t 700'S AND 800'S ARE 6" AND 12" MAIN DISCHARGE PIPING
13 * 900'S QUENCH TANK PORTION
14 t 999 ATMOSPHERE
15
18
17
18 100 NEW TRANSNT
19 . 101 RUN20; 102 BRITISH BRITISH
21 104 NoncTIDN
22 t

~ I ~ ~

PAGE

( I O
Vl V'

A O
I

23
24
25
26"27""
28
29
30
3I

.32..
33 "'4

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

ttttttttttttttttttttttltttttttttttttttttttt
MINOR EDITStttttttttttttttttttt\tttttttttttttt

301 MFLOWJ 410000000
302 MFLOWJ 510000000
303 Ml LOWJ 610000000
304 MFLOWJ 402000000
305 MFLOWJ 811140000
306 MFLOWJ 811570000
307 MFLOWJ 308000000
308 MfLOWJ 208000000
309 MFLOWJ 108000000t
310 QUALS 411010000
311 QUALS 511010000
312 QUALS 611010000
313 QUALS 409260000
314 QUALS 509120000
315 QUALS 609110000
316 QUALS 40'1280000
317 'Unl.s '- Biii4000o '-----"--------------
318 QUALS 811570000
319 QUAI.S 307010000
320 QUALS 307180000
32 1 QUALS 207010000
322 QUALS 207260000

tttttttt

ttttttttttttttttttttttttttttttttttttttttttt
TIME STEP CONTROLttttttttttttttttttttttttttttttttttttttttttt

201 0.200. 1.-7.2.-4. 11001.5,50,250

BY C~u DATE K-/2-8 >

C}IKD. BY JIM DIITE4-Zd-8>





RELAPS/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

57 323 QUALS 107010000
58 324 QUALS 107330000
59

. 60 325 P 411010000
61 326 P 511010000
62 327 P 611010000
63 328 P 409260000
64 329 P 509 120000
65 330 P 609110000
66 331 P 401280000
67 332 P 811140000
68 333 P 8 1 1570000
69 334 P 307010000
70 335 P 307 180000
7 1 336 P 207010000
72 337 P 207260000
73 338 P 107010000
74 339 P 107330000
75
7B
77 tfttttttttttttttttttttttttttttttttttttt
78 * FORCE CARDS FOR REPIPE t
79 ttttttttttttttttttttttttttttttttttt'ttt't
80
81 tttttttttttt\tftttttttttttttttttttttttttttttttttttttt'ttttttttfttttt
82 tTHIS RELAP RUN INCLUDES FORCE CARDS OF THE MAIN HEADER, DOWNSTREAM

83 tDISCHARGE TOWARDS THE QUENCH TANK AS WEl.L AS THE SEGENENTS DOWNSTREAM

84 tOF THE SAFETY VALVES AND ARC "2" ENTIRE MODEL
85 tttttttttttttttttttttttttttttttttttttittttttttttttttttttttttttttttt
8B
87
88 tttttARC-2ttttt
89
90
91 2001 5, 178, 207010000 ~

207020000,207030000, 207040000, 207050000
92 2019 207060000,207070000,207080000,207090000,207100000
93 2020 207110000,207120000,207130000,207140000,207150000
94 202 1 207 160000, 207 170000. 207180000, 207 190000, 207200000
95 2022 207210000,207220000,207230000,207240000,207250000
96 2023 207260000,307010000,307020000,307030000,307040000
97 2024 307050000, 107010000, 107020000, 107030000, 107040000
98 2025 107050000
99

100 t MAIN HEADER B BY 12 IN
101
102 .2033 703020000,703030000,703040000,703050000,703060000
103 2034 703070000,703080000,703090000,703100000,003110000
104 2035 703120000,703130000,703140000) 801010000,803010000
105 2036 805010000, 807010000, 703010000
106 2037 809010000,811010000,811020000,811030000,811040000
107 2038 811050000, 811060000, 811070000, 811080000, 811090000
108 2039 811100000,811110000,811120000,811130000,811140000
109 2040 811150000 ~ 307180000 ~ 107330000
110 2042 811260000
111
112
113

"""'t "
MAIN OISHARGE DOWSTREAM"'TOWARDS" QUENCH T'AMK

'14

PAGE I

O W O
.. I.

C)





115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

2013
2014
2015
2016
2017
2018
2043
2044
2045
2046
2047
2048
2049
202B
2027
2028
2029
2030
2031
2032
2050

RE LAP 5/MOO 1/0 14 REACTOR LPSS OF COOLANT ANALYSIS PROGRAM

8 1 1270000, 8 1 1 280000, 8 1 1290000, 8 1 1 300000 ~ 8 1 13 10000
811320000, 811330000, 811340000, 811350000 ~ 811360000
811370000, 811380000, 811390000, 811400000, 811410000
8 1 1 420000 ~ 8 1 '1 4 30000, 8 1 1 440000, 8 1 1450000, 8 1 1460000
811470000, 811480000,811490000,811500000,811510000
8 11520000, 8 11530000, 811540000, 8 11550000, 811560000
811570000, 811580000, 811590000, 811600000, 811B10000
8 1 1620000, 8 1 1630000, 8 1 1640000, 8 1 1650000, 8 1 1660000
8 1 1670000 ~ 8 1 1B8 0000, 8 11690000, 8 1 1700000, 8 1 17 10000
8 11720000, 811730000, 811740000 ~ 811750000, 8 11760000
811770000, 811780000,811790000, 811800000,811810000
8 11820000, 81 1830000, 8 11840000, 8 11850000, 81 1860000
811870000

~ 811880000, 811890000, 811900000, 811910000
811920000, 8 11930000, 811940000 ~ 811950000, 811960000
8 11970000, 8 13010000, 813020000, 8 13030000, 8 13040000
8 13050000, 8 13060000, 8 13070000, 8 13080000, 8 I 3090000
813100000, 8 13110000, 813120000, 813130000, 813140000
813150000, 813160000,813170000,813180000,813190000
8 13200000, 8 132 10000, 8 13220000, 8 13230000, 8 13240000
8 13250000, 8 13260000, 978010000, 978020000, 978030000
978040000,978050000,978060000,978070000,978080000

PAGE

..e. 27 lb
C I 0

CJl M

O WO

C7
~ m

O
1

137 tttitttt'tttittttttttttttttttttttttttttt
138 TRIPS
139 ttttttttttttftttttttttttttttttttttttttt
140
141
142
143
144
145
146
147
148
149
150
151
152

501 TIME 0 GE NULL 0 0.0 L t VALVE OPENING TRIP
502 TIME 0 GE HULL 0 5.0 L t JOB TERMINATION TRIP
515 P 982010000 GE NULL 0 114.7 L * QUENCH TANK RUPTURE PRESS.
600 502

ttttttttttttttttttttttttttttttttttttttttttttttttttttttttiiittiiiiitittiitt*tittititttttttttttt t
HYDRODYNAMIC COMPONENTS

t i t t it t i iit t iit i t t 1 t i. it t i t t t it t t 1 t t t t t ttittittttttttttititttttttttttttttttttttttttttttttttttttt
153
154 i PRESSURIZER COMPONENT
155 3990000 "PRESS" TMDPVOL
156 3990101 0.0 20.0 500.0 0.0 0.0 0.0 0.00005 0.0
157 3990200 2
158 399020'1 0.0 2349.7 1.0 0.8 2420.0 1.0 1.2 2498.7
159
'160 4000000 "PORV" SNGLJUN
161 4000101 399000000 401000000 0.0 0.0 0.0 1100
162 4000201 1 0.0 0.0 0.0
163
164 4010000 "PORV4 PIPE

*

165 4010001 28
166 4010101 O. 1465 28
167 4010301 . 4375 4
168 4010302 . 5104 12
169 4010303 . 5 19
170 40 10304 . 5 27
171 4010305 0.72 28
172 4010401 „0. 0 „28 ~

1.0
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173 4010601 45. 4
174 4010602 90. 12
175 4010603 0. 0 19
17B 4010604 90. 27
177 4010605 0.0 28
178 4010801 1. 51E-4 0. 0 28
179 4010901 0. 0 0. 0 3
180 4010902 . 092 . 092 4
181 4010903 0.0 0.0 11
182 4010904 . 1836 . 1836 12
183 4010905 0.0 0.0 18
184 4010906 . 1836 . 1836 19
185 4010907 0. 0 0. 0 26

C""1- O

0 W 0
I P

CD
x'D

a
O

S
rP

186 4010908 0. 1836 0. 183B 27
187 4011001 00 28
188 4011101 1000 27
189 4011201 2 2349.7 1.0 0.0 0.0 28
190 4011300 1

191 4011301 0.0 0.0 0.0 27
192
193 *4020000 "PORV" SNGLJUN
194 4020101 401010000 403000000 0. 0 0. 0 0. 0 1000
195 4020201 1 0. 0 0. 0 0. 0
19B
197 4030000 "PORV" BRANCH
198 4030001 0

*

199 '030101 0.1465 0.5 0.0 0.0 0.0 0.0 1.51E-4 0.0 00
200 4030200 2 2349.7 1.0 0.0 0.0 0.0
201
202 4040000 "PORV" SNGLUUN
203 4040101 403010000 405000000 0. 1465 0. 0 0. 0 1000
204 4040201 1 0. 0 0. 0 0. 0
205
206 4050000 "PORV" PIPE
207 4050001 16
208 4050101 0. 1465 1

209 4050102 0. 07 16 16
210 4050301 0. 698 1

211 4050302 0. 471 7
212 4050303 0.451 1B
2 13 4050401 0. 0 16
214 4050601 0. 0 16
215 405080'1 1.51E-4 0.0 1

21B 4050802
2 17 4050901
2 18 4050902

1. 33E-4 0.0 16
O.O577 O.OS61

0.0 0.0 15
219 4051001 00 16
220 4051101 1000 15
221 4051201 2 2349.7 1.0 0.0 0.0 16
222 4051300 1

223 4051301 0.0 0.0 0.0 15
224
225 4060000 "PORV" SNGLJUN
22B 4060101 405010000 407000000 0.0 0.0 0.0 1000
227 4060201 1 0.0 0.0 0.0
228
229 4070000 "PORV" BRANCH
230 4070001 0
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231
232 .....
233

'"
234
235
236
237

''
238
239
240
241
242
243
244
245
24B
247
248
249
250
251
252
253
254
255
25B
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272 ...
2.73
274
275
27B
277'78

279
280
281
282
283
284
285
286
287
288

4070101 0.0716 0.451 0.0 0.0 0.0 0.0 1.33E-4 0.0 00
4070200 2 2349.7 1.0 0.0 0.0 0.0
t
4080000 "PORV" SNGLJUN
4080101 407010000 409000000 0. 0 0. 0 0. 0 1000
4080201 1 0.0 0.0 0.0

4090000 "PORV" PIPE
4090001 26
4090101 0. 0716 1

4090102 0.03757 22
4090103 0.03388 23
4090104 0. 02650 24
4090105 0. 01912 25
4090106 0.01175 26
4090301 0.53 1

4090302 .30 2
4090303 0.493 10
4090304 0.55 14
4090305 0.510 22
4090306 0.255 26
4090401 0.0 26
4090601 0.0 26
4090801 1.33E-4 0.0 1

4090802 1.53E-4 0.0 2B
4090901 0.0 0.0 13
4090902 0.585 0.585 14
4090903 0.0 0.0 25
409 1001 00 26
409 1 102 1000 25
4091201 2 2349.7 1.0 0.0 0.0 17
409 1202 2 2349.7 0.0 0.0 0.0 26
409 l 300 'I

4091301 0.0 0.0 0.0 25

4100000 "PORV151" VALVE
4 100101 409010000 4 1 1000000 0. 0080B 0. 0 0. 0 0100
4100201 1 0.0 0.0 0.0
4100300 MTRVLV
4100301 501 502 1.0 0.0

5080000 "PORV" SNGLJUN
5080 l01 4070 l0000 509000000 0. 0 0. 2172 0. 2172 1000
5080201 1 0.0 0.0 0.0

5090000 "PORV" PIPE
5090001 12
5090'l01 0.03757 8
5090102 0.03388 9
5090103 0. 02650 10
5090104 0. 01912 11
5090105 0.01175 12
5090301 0.4089 2
5090302 0.5078 8
5090303 0.2539 12
5090401 0.0 12
5090601 0.0 12
5090801 'l.53E-4 0.0 12



294 5091201 2 23497 10 00 00 3
295 5091202 2 2349.7 0.0 0.0 0.0 12
298 509 1300 1

297 5091301 0.0 0.0 0.0 11
298
299 5100000 "PORV152" VALVE

LAP5/MOD1/014 REACTOR I.OSS OF COOLANT ANALYSIS PROGRAM

289 5090901 0. 0 0. 0
290 5090902 0.2172 0.2172 2
291 5090903 0.0 0.0 11
292 5091001 00 12
293 509 1 101 1000 1 1

*
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300 5100101
30'1 5100201
302 5 100300
303 5100301
304
305 6080000

509010000 511000000 0.00806 0.0 0.0 0100
1 0.0 0.0 0.0
MTRVLV
501 502 1.0 0.0

"PORV" SNGLJUN
308 6080101 403010000 809000000 0.0 0. 1836 0. 1836 1000
307 6080201 1 0.0 0.0 0.0
308
309 6090000 "PORV" PIPE
310 6090001 11
31'1 6090101 0.03757 7
312 6090102
313 6090103
314 6090104

0.03388 8
0.02650 9
0.01912 10

4
15

315 6090105 0.01175 11
318 6090301 0. 4089 2
317 6090302 0.5699 7
318 6090303 . 2850 11
319 6090405 0.0 51
320 6090601 0. 0 1 1

325 6090801 1.53E-4 0.0 11
322 6090901 0.0 0.0 1

323 6090902 0. 2172 0. 2172 2
324 6090903 0.0 0.0 10
325 6091001 00 11
328 609 5 505 1000 10
327 6091201 2 2349.7 1.0 0.0 0.0 4
328 6091202 2 2349.7 0.0 0.0 0.0 11
329 6091300 1

330 6091301 0.0 0.0 0.0 10
331
332 6100000 "PORV153" VALVE
333 6100101 609010000 61 1000000 0. 00806 0. 0 0. 0 0100
334 6100201 1 0.0 0.0 0.0
335 '100300 MTRVLV
33S S100301 501 502 1.0 0.0
337 ttttttttpttttttttttttttttttttttttttttttttttt
338
339 t VALVE OOWNSTREAM PIPING
340 1070000 40WNSTRM5t1" PIPE
341 5070001 33
342
343 1070101 0. 20069 33
344
345 1070301 0.5261
346 1070302 0.9943



RELAPS/HOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAH PAGE

347 1070303 0. 9 132 2 1

348 1070304
349 1070305
350

0.8472 30
1.085 33

351 1070401 0. 0 33
352
353 1070601 0.0 4
354 1070602 -90. 15
355 1070603 0.0 33
356
357 1070801 1.52-4 0. 33
358 1070901 0.0 0.0 3
359 1070902 0. 18 0. 18 4
360 1070903 0.0 0.0 14
361 1070904 0. 18 0. 18 15
362 1070905 0.0 0.0 32
363
364 107 1001 00 33
365 107 1101 1000 32
366 "

367 1071201 4 17. 7 120.
3B8
369 107 1300

0.9284 0. 33

370 1071301
371
372

0.0 0.0 0.0 32

373
374
375 ~ teeeeeteeseeesessseessessseeeeseeessesssesssssssssesssseesssseeee
376
377 + VALVE OOWNSTREAM PIPING
378 2070000 "DWNSTRHN2" PIPE
379
380 2070001 26
381 2070101 0.20069 26
382
383 2070301 0.5261 4
384 2070302 0.9271 14
385 2070303 0.8852 23
386 2070304 1.085 2B
387
388 2070401 0.0 26
389
390 2070601 0.0 4
391 2070602 -90. 14
392 2070603 0.0 2B
393
394 2070801 1. 52-4 0. 2B
395
396 2070901 0.0 0.0 3
397 2070902 0. 18 0. 18 ; 4
398 2070903 0.0 0.0 13
399 2070904 0. 18 0. 18 14
400 2070905 0.0 0.0 25
401
402 2071001
403
404 2071101

00 2B

1000 25





RELAP5/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE

405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430"'31
432
433
434" " 4'35
438
437
438
439
440
441
442
443
444
445
446
44i
448
449
450
451
452
453
454
455
456
457
458
459
460
461
482

t
2071201 4 17.7 120. 0.9284 0. 26

2071300 1

2071301 0. 0 0. 0 0. 0 25

t
tt ttftttfttttttttfftftttttfttftffttfffttffftfttftff

VALVE DOWNSTREAM PIPING
3070000 "DWNSTRMN3" PIPE
3070001 18

3070101 0. 20009 18
t
3070301 0. 5261 4
3070302 1.0339 12
3070303 0.801 15
3070304 1.085 18
.t
3070401 0. 0 18

3070601 0. 0 4
3070602 -90. 12
3070603 0.0 18

3070801 1.52-4 0. 18

3070901 0.0 0.0 3
3070902 0. 18 0. 18 4
3070903 0.0 0.0 11
3070904 0. 18 0. 18 12
3070905 0.0 0.0 17

3071001 00 18
3071101 1000 '17
t
3071201 4 17.7 120. 0.9284 0. 18
t
3071300 1

3071301 0. 0 0. 0 0. 0 17

tttttfttfttfttftttftftftffttttt'ftffttttftttf
PORV DISCHARGE SECTIONtft tft ttfttttfttfftfttfftffffff tfftttttfffff

tttftttttftftttfttttttttftttttfftfttttttfttttttttttft
PORV NRV-151 DISCHARGE LINE ARC "A"

ttttfftttftfftttfttttttttttttttttttttttttfttttttttftt
t
4110000 "PORV1" PIPE
41 10001 19

4 1 10101 0. 05132 17
41 10102 0. 20069 19

tttttttttffttt

~ ... „Pl

O

~ . = R7

a
O

s





RELAPS/HOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE

463
464
465
46B
467
468
469
470
471
472
473
474
475
47B
477
478
479
4,80
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520

4110301 0.3724 4
4 1 10302 0. 3802 8
4110303 0. 561 17
4 1 10304 0. 349 19

41 10401 0. 0 19

4110601
4110602

0.0 4
-90. 8

4 1 10603 0. 0 19

4110801 1.53-4 .0 17
4110802 1.52-4 .0 19

4110901 0. 0 0. 0 3
4 110902 0.2088 0.2088 4
4110903 0.0 0.0 7
4'I10904 0.2088 0.2088 8
4110905 0 0 0 0 16
4110906 0. 3784 0. 1565 17
4110907 0.0 0.0 18

4111001 00 19
4111101 1000 18

4 1 1 1201 4 17. 7 120. 0. 9284
t
4111300 1

0.0 19

0 0. 1800 0. 1800 1100

tttttttttttttttttt
C NBNttttttttttt\ttttttttttttttttttttttttttttttttttttt

5110000 "PORV2LINE" PIPE
5110001 19

5110101 0. 05132 18
5110102

*

0.08840 19

5110301 0. 4303 3
5110302 0.3620 7
5110303 0.3529 9
5110304 0.6058 18
51 10305 0. 37 1 19

5110401 0. 0 19

51 10601 0. 0 3
5110602 "90. 7

4111301 0.0 0.0 0.0 18

4120000 tENTERNAIN" SNGLJUN
4120101 411010000 701000000 0.
4120201 1 0 0 0 0 0 0

itttttttttttttttttttttttttttttttttt
PORV NRV-153 DISCHARGE LINE AR

CJl X
Vl 40 N~~ C1l ~ ~

CI ~O
I

CD

lb'u
0

4

m
Sm
Q

.. 0,m'





RELAPB/N001/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE

52 1 51 10603 0.0 19
522
523 5110801 1.53-4 .0 18
524 5110802 1.34-4 .0 19
525
526 5110901 0.0 0.0 2
527 5110902 0.2088 0.2088 3
528 5110903 0.0 0.0 6
529 5110904 0.2088 0.2088 7
530 5110905 0. 0 0. 0 17
531 5110906 0.0544 0.0399 18
532
533 5 i 11001 00 19
534
535 5111101 1000 18
536
537 5111201 4 17.7 120. 0.9284 0.0 19
538 0

539 5111300 1

540 5111301 0.0 0.0 0.0 18
541
542 5120000 "JUNC." SNGLJUN
543 5120101 511010000 513000000 0.0 0.0 0.0 1000
544 5120201 1 0.0 0.0 0.0
545
546
547
548 5130000 "4X4X3TEE" BRANCH
549 5130001 0
550 5130101 0.08840 0.3524 0.0 0.0 0.0 0.0 1.34-4 0.0 00
551 5130200 4 17.7 120. 0.9284 0.0 0.0
552
553
554 5140000 "4 IN JUNC" SNGLJUN
55'5 5140101 513010000 515000000 0. 0 0. 0 0. 0 1000
55B 5140201 1 0.0 0.0 0.0
557
558 5150000 "4INSCH40" PIPE
559 5150001 12
560

lD WlD
C I 0~i Vl&
l/I

0 W 0

CO

<Da
s

rP

561 5150101
562 5 150102

0.0884 10
0.20069 12

563
564
565
56B
567
568
569
570
571
572
573
574
575
576
577
578

5150301 0.3524 1

5150302 0. 6963 10
5150303 0. 349 12

5150401 0. 0 12
t
5150601 0.0 12

5150801 1.34-4 0.0 10
5150802 1.52-4 0.0 12

5150901 0.0 0.0 9
5150902 0. 1483 0.0815 10
5150903 0.0 0.0 11

0



RELAP5/MOD I/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE

579 5151001 00 'l2
580
581 5151101 1000
582
583 5151201 4 17.7 120. 0.9284 0.0 12
584
585 5151300 1

586 5151301 0.0 0.0 0.0 11
587

.ID. M (D( I 0
CTl ~ill CA A

0 W 0

~ Kl
CD

~ O

588 5160000 4ENTERMAIN" SNGLJUN
589,5160101 515010000 701000000 0.0 0.0 0.0
590 5160201 1 0.0 0.0 0.0
591
592

1000

593 ttttttttttttttttttttttttfttttttttt~ ttttftttttttttttt
594 t PORV NRV-152 DISCHARGE LINE ARC "Ct
595 ttsttttttttttttttttttttttttttttttttttttttttttttttttt
596
597
598
599 6110000 "PORVDISC3" PIPE
600 6110001 8
601
602 6110101 0.05132 8

~ ~

603
604
605
606
607
608
609
610
6'I1
612
613
614
615
B 16
617
618
B19
620
621
B22
623
624
625
62B
627
628
B29
630
631
B32
B33
634
B35
636

t
6110301 0. 3723 4
6110302 0.3646 8

6110401 0.0 8

61 'l 0601 0. 0 4
6110602 -90. 8t
6110801 1.53-4 .0 8

61 'I 0901 0. 0 0. 0 3
6110902 0.211 0.211 4
6110903 0.0 0.0 7t
6111001 00 8
611'I 101 1000 7t
6111201 4 17 7 120. 0 9284 0 0 8
t
61 1 1300
6111301 0.0 0.0 0.0 7

6120000 4PORVLINE" SNGLVUN
612010'I 611010000 513000000 0.0 0.0 0.0 1000
6120201 1 0.0 0.0 0.0

ttttttttttttttttttttttttttttttttttt.ttttttt
MAIN DISCHARGE LINE SECTIONtttttttttttttttttttttttttttttttttttttttttt

MAIN DISCHARGE lIHE
7010000 "ENTERMAIN" BRANCH



RELAP5/HOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

637 7010001 - 0
638 7010'I01 0.20069 0.7035 0.0 0.0 0.0 0.0 1.52-4 0.0 00
639 7010200 4 17. 7 120. 0. 9284 0. 0 0. 0
640
641 7020000 4HAINLINE" SNGLJUN
642 7020101 701010000 703000000 0. 0 0. 0 0. 0 1000
643 7020201 1 0.0 0.0 0.0
644
645 7030000 "MAINLINE" PIPE
646
647 7030001 14
648
649 7030101 0.20069 12

PAGE 12

( I 0

~ W

~ /0
lD'u

~ CI

650 7030102
651
652 7030301
653 7030302
654 7030303

0 '7708 14 0 12 IN LINE STARTS HERE

0.7035 1

1. 0076 12
0. 5834 14 > 12 IN LINE STARTS HERE

h

655
656 7030401 0.0 14
657
658 7030601 0.0
659 7030G02 -90. 14
660
661 7030801 1.52-4 0. 12
662 7030802
663
664 7030901

1.69-4 0. 14

0. 180 0. 180 1

665 7030902 0.0 0.0 11
66B 7030903
667 7030904
668
669 7031001
670 7031101
671
672 7031201
673

*
*

674 7031300

0.493 0.2045 12
0.0 0.0 13

00 14
1000 13

4 17. 7 120. 0. 9284 0. 0 14

675 7031301 0.0 0.0 0.0 13
B76
677
678 7040000 ",HAINLINE" SNGLJUN
679 7040101 703010000 801000000 0. 0 0. 0 0. 0 1000
680 '040201 1 0. 0 0. 0 0. 0
681
682 3080000 "CON. 1" SNGLJUN
683 3080101 307010000 801000000
684 3080201 1 0.0 0.0 0.0
685
686
687
688

0.0 0. 1560 0. 1560 1000

689
690 CONNECTION TO HAIN LINE AT ELEV. 672'-6"
691
692
693 8010000 "12-BRANC1" BRANCH
694 8010001 0





RELAP5/HOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

695 '8010101 0.77708'.8334 0.0 0.0 -90. -0.8334 1.69-4 0.0 00
696 8010200
697

4 17.7 120. 0.9284 0.0 0.0

698 8020000 "MAINLINE" SNGLJUN
699 8020101 801010000 803000000 0.0 0.0 0.0 1000
700 8020201 1 0.0 0.0,

0.0'01

702 8030000 "MAINLINE" SNGLVOL
703 8030101 0.77708 0.8334 0.0 0.0 -90. -0.8334 1.B9-4 0.0 00
704 8030200 4 17. 7 120. 0. 9284 0. 0 0. 0
705

PAGE 13
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706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721

..722 ..
723

'24

725
726
727

"'
728
729
730
731

. 732 .
733
734
735
73B
737

'38

739
740
741
742

1: 743
744
745
746
747
748
749
750
751
752

CONNECTION TO HAIN LINE AT ELEV. 670'-10"

8040000 tHAINLINE4 SNGLJUN
8040101 803010000 805000000 0. 0 0. 0 0. 0
8040201 1 0.0 0.0 0.0

2080000 "CON.2" SHGLJUN

1000

2080101 207010000 805000000 0. 0 0. 1560 0. 15BO
2080201 1 0. 0 0. 0 0. 0

8050000 "HAINBR.3" 8RANCH

1000

8090101
8090200

0.77708 0.8334 0.0 0.0 -90. -0.8334 1.69-4 0.0 00
4 17.7 120. 0.9284 0.0 0.0

8 100000, "MAINLINE" SNGLJUN
8 100101 809010000 8 1 1000000 0. 0 0. 0 0. 0
8100201 1 0.0 0.0 0.0

1000

8050001 0
8050101 0.77708 0.8334 0.0 0.0 -90. -0.8334 1.69-4 0.0 00
8050200 4 17.7 120. 0.9284 0.0 0.0

8060000 "MAINLINE" SNGLJUN
8060101 805010000 807000000 0.0 0.0 0.0 1000
8060201 1 0. 0 0. 0 0. 0

8070000 "MAINLINE" SNGLVOL
8070101 0. 77708 0. 8334 0. 0 0. 0 -90. -0. 8334 1; 69-4 0. 0 00
8070200 4 17.7, 120. 0.9284 0.0 0.0

CONNECTION TO MAIN LINE AT ELEV. 669'-2"
't
t
8080000 "MAINLINE" SNGLJUN
8080101 807010000 809000000 0.0 0.0 0.0 1000
8080201 1 0.0 0.0 0.0

f080000 "CON.3" SNGLJUN
1080101 107010000 809000000 0. 0 0. 1560 0. 1560 1000
1080201 1 0. 0 0. 0 0. 0

8090000 "HAINBR4" BRANCH
8090001 0



RELAP5/M001/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE

753
754
755
758
757
758
759
760
76 'I

762
763
764
785
766
767
768
769
770
771

.772
'773
774
775
776'777'""
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
798
797
798
799
800

~, 801
802
803
804
805
808
807
808
809

*

810

8110000 "MAINLINE" PIPE

8 110001 97

8110101 0.77708 97
4

8 1 10301 1. 0149 14
8 110302 0. 5303 18
8 110303 0. 5 22
8 110304 0. 5303 26
8110305 0. 9908 56
8 1 10306 0. 5 64
8110307 0.8750 72
8550308 0.5104
8110309 0. 5000
8110310 1.0556

8110401 0.0
f
8110601 -90.

80
88
97

97

14
8110602 "45. 18
8 1 10603 -90. 22
8 110604 -45. 26
8110605 -90 56
8110606 0.0 80
81 10607 -90. 88
8110608 0.0 97

8110801 1. 69-4 0. 97

8110901
8 5 10902

0.0
0.078

0.0 13
0. 078 14

8110903 0.0 0.0 17
8110904 0.078 0.078 18
8110905 0.0 0.0 21
8110906 0.078 0.078 22
8110907
8110908

0.0
0.078

0.0 25
0.078 26

8110909 0.0 0.0 55
8110910 0. 158 0. 156 56
8110911 0. 0 0. 0 63
8110912 0. 026 0. 026 64
8110913 0.0 0.0 71
8110914 0. 13 0. 13 72
8110915 0.0 0.0 79
8110916 0. 156 0. 156 80
8110917 0.0 0.0 87
8110918 0. 156 0. 156 88
8510919 0.0 0.0 96

8111001 00 97

8111101 1000 96

8111201 4 17.7 120. 0.9298 0.0 97

8111300 1

8111301 0.0 0.0 0.0 96

O
CJl X

O W O
I
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O

m
(D
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811
812
813 8120000 "MAINDISC" SNGLJUN
8 14 8 120101 8 1 1010000 8 13000000 0.
815 8120201 1 0.0 0.0 0.0
816
8 17 8 130000 "MAINLINE" P I PE

818
8 19 8 130001 26
820
821 8130101 0.77708 26
822
823 8130301 1.0 14
824 8130302 0.5 24
825 8130303 1. 20833 28
8)B
827 8 130401 0. 0 '6
828
829 8130001 0.0 24
830 8130602 -90. 26
831
832 8130801 1. 69-4 0. 26
833
834 8130901 0. 0 0. 0 13
835 8130902 0. 156 0. 156 14
838 8130903 0. 0 0. 0 23
837 8130904 0. 156 0. 156 24
838 8130905 0.0 0.0 25
839
840 8131001 00 28
841
842 8131101 1000 25
843
844 8131201 4 17.7 120. 0.9284 0.
845
846 8131300 1

847 8131301 0.0 0.0 0.0 25
848

0 0. 156 0. 156 1000

0 26

849
850
851 ttttttttttteteteeteeeeeeeteeeeeeettee'eee
852 t QUENCH TANK

K? . EA.D

O A O
.I

CD

Ct?n
s

853
854
555
856
857
858
859
860
861
862
863
864
885
866
887
888

ttttttttttttttttttttttetttettttttttttttt

t
9770000 "QTANK-IN" SNGLJUN
9770101 8 13010000 978000000 0. 0. 0. 1000
9770201 1 0. 0. 0.

SPARGER 12 IN SCH40 PIPE

9780000 "SPARGER" PIPE
NO OF VOLUMES

9780001 18
FLOW AREA

9780101 0. 7773 18
VOL. LENGTHS



'C



RELAPS/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE

869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915"
916
917
918

9780301 1. 125 2
9780302 1. 1333 7
9780303 1.0 18

VOL. VOLS.
9780401 0.0 18

VERTICAL ANGLES
9780601 -90. 7
9780602 0.0 18

PIPE ROUGHNESS
9780801 1.69-4 0.0 . 18

JUNCTION LOSS COEFF.
9780901 0.0 0.0 6
9780902 0. 156 0. 156 7
9780903 0.0 0.0 17

VOL. CONTROL FLAG
9781001 00 18

JUN. CONTROL FLAG
978 1101 1000 17

INITIALCOND.
9781201 4 17.7 120. 0.9284 0. 2
9781202 3" 17.7 120. 0.0 0." 18

JUN. INITIALCOND.
9781300
9781301 0.0 0.0 0.0 17

SPARGER EXIT
9790000 "EXIT" SNGLJUN
9790101 978010000 980000000 0. 0 1. 0 1. 0 1100
9790201 1 0.

*

0. 0.
QUENCH TANK

MATER VOL.
9800000 "QT. WATER" SNGLVOL
9800101 260.4706 5.6667 0.0 0.0 90. 5.6667 0.003 0.0 01
9800200 3 17.7 120.

INTERFACE
98 10000 "INTERFACE" SNGLJUN
9810101 980010000 982000000 0.0 0.0 0.0 1000
9810201 '1 0.0 0.0 0.0

AIR VOLUME
9820000 "QT.AIR" SNGLVOL
9820101 260.4706 1.2439 0.0 0.0 90. 1.2439 0.003 0.0 01
9820200 4 17.7 120. 0.9284t
t '

RUPTURE DISC
9830000 "RUP. DISC" VALVE
9830101 982010000 999000000 1.77 0. 0. 1100
9830201 1 0. 0. 0.
9830300 TRPVLV
9830301 515 t VALVE OPENING TRIP'

0
CJl XM'JM

0 ~ 0
I N

CD

Q

g~

919
920
921 tttttttttttttttttttttttttttttttttttttttt
922 t PIPE OUTSIDE ENVIROMENT t
923 tttttttttttttttttttttttttttttttttttttttt
924
925
926 9990000 "ATMOSPHERE" TMOPVOL



RELAP5/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE .

927 9990101 10000. 10000. 0. 0 0. 0 0. 0 0. 0 . 00001 0. 0 11

928 9990200 4
929 9990201 0.0 17.7 120. 0.9284
930
931
932 tttttttttttttttttttttttttttttttttttttttt
933 t PLOT CARDS
934 tttttttttttttttttttttttttttttttt'tttttttt
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
96B
967
968
9B9
970
971
972

973
974
975
976
977
978
979
980
981

20300100
20300200
20300300

MFLOWJ 410000000
HFLO'WJ 510000000
MFLOWJ 610000000

20300400 Hf LOWJ 402000000
20300500 Hf'LOWJ 811140000
20300600
20300700
20300800
20300900

HF LOWJ 8 11570000
HFLOWJ 308000000
MFLOWJ 208000000
HFLOWJ 108000000

t
20301000 QUALS 411010000

20301900
20302000
20302100

OVALS 307010000
QUALS 307180000
QUALS 207010000

20302200 QUALS
20302300 QUALS
20302400 QUALS

20302500 P
20302600 P
20302700 P
20302800 P
20302900 P
20303000 P

207260000
107010000
107330000

4 1 1010000
5 11010000
6 1 1010000
409240000
509 100000
609090000

20303100
20303200
20303200

P 401280000
P 811140000
P 811570000

CARD ABOVE IS REPLACEMENT CARD.
20303400 P 307010000
20303500 P 307180000
20303600 P 207010000
20303700 P 207260000
20303800 P 107010000

10733000020303900

20301100 QUALS 511010000
20301200 QUALS 611010000
20301300 QUALS 409240000
20301400 QUALS 509100000
Zo3o15oo QUALS Boeoaoooo
20301600 QUALS 401280000
20301700 QUAL5 8 1 1 140000
Zo3o18oo QUALS 81157oooo

Sm
Z
Q

982
983 . END OF CASE
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RELAP5/MOD1/0 I4 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

LISTING OF INPUT DATA FOR CASE 1

PAGE

1

.2'3
4
5
8
7
8

<THIS RESTARTS RELAP,3PORVS OPENING ON LOOPSEALS UP/DWN 2 ARCS

100 RESTART TRANSNT
101 RUN

103 1102
104 NOACTION
201 0.600 5. -7 2. -4 11001 5 50 250

10
11
12
13
14
15
18
17
18
19
20
21

..... 22'" "-'3
24
25
26
27'8

29
30
31

. 32
33
34
35
38"""'"
37
38
39
40
41
42
43
44
45
48
47
as
49
50
51
52
53
54
55
58

MINOR EDITS

301 MFLOWJ 410000000
302 HF LOWJ 510000000
303 MFLOWJ 610000000
304 MILOWJ -402000000
305 HILOWJ 811140000
308 Hf'LOWJ 8 1 1570000
307 HFLOWJ 308000000
308 HFLOWJ 208000000
309 HFLOWJ 108000000
0

310 QUALS 411010000
31 5 QUALS 511010000
312 QUALS 611010000
313 QUALS 409260000
3 54 QUALS 509 120000
315 QUALS 609110000
356 QUALS 401280000
3 17 QUALS 8 1 1 140000
318 QUALS 811570000
319 QUALS 307010000
320 QUALS 307'I80000
321 QUALS 207010000
322 QUALS 207260000
323 QUALS 107010000
324 QUALS 107330000

325 P 411010000
326 P 511010000
327 P 611010000
328 P 409260000
329 P 509120000
330 P 609 1 10000
331 P 405280000
332 P 8 1 1 140000
333 P 811570000
334 P 307010000
335 P 307 180000
336 P 207010000
337 P 207260000
338 P 107010000
339 P 107330000
t

4000000 "PORV" SNGLJUN

BY +~~ DATE H-/<8~
CHKD. BY a~eDATE ~~- Sg





RELAP5/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

57 4000105 399000000 401000000 0. 0 0. 0 0. 0 5 100
58 4000201 1 0.0 0.0 0.0
59 fttttftet tet'tiff et ttf ttttf ttttf tttffif t
60 t FORCE CARDS FOR REPIPE
81 tttttffftftfttffttfftffftttfffffffftttt
62
63 ttttttttttttftttfttftftftfftttttttttfttttttfftffttttfftttftttftfttf
64 t THIS RELAP RUN INCLUDES ENTIRE ARCS 1 AND 3, PORV UPSTREAM ANO
65 * DOWN AS WELL AS THE MAIN HEADER AND SOME* DISHCHARGE PIPING
66 ttttettteetet.ttetitttttttttftteteettetfetttttefefttteeieitettftffte
67
68
69,

""' *tt i ARC"-5 e "f t e e

70
71
72 2001 5,247 ~ 509110000,509120000,609100000, 107040000
73 2002 107050000 '07060000, 107070000, 107080000, 107090000
74 2003 107100000, 107110000 ~ 107120000, 107130000, 107140000
75 2004 107 150000, 107 160000, 107170000, 107180000 ~ 107190000
78 2005 107200000, 107210000,507220000, 107230000,507240000
77 2006 107250000. 107260000, 107270000, 107280000 '07290000
78 2007 507300000, 107310000, 107320000,507330000
79
80
8 1 ft t t fARC 2t t t e t
82
83
84
85
88 tttttARC 3ttttt

.87
88

PAGE

fP .W,C5l" I-'
CJl X

0 W 0+..I.&
CD

89
90
91
92
93
94
95
98
97
98
99

100
101
102
103
104I'05
108
107
108
509
110
1'I1
112
113
154

2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2058
2057
2058

61 1050000, 611020000, 81 1030000, 6 5 1040000. 8 'I 5050000
611060000, 811070000,611080000. 511010000 ~ 611020000
5 1 5030000 ~ 5 I 1040000, 5 1 1050000, 5 I 1060000, 5 1 1070000
511080000 ~ 511090000,511500000, 511'1 10000 ~ 511120000
511 130000, 51 5 140000, 511150000, 51 1160000, 511170000
5 11 180000, 51 1 190000, 513010000, 515010000, 615020000
515030000, 515040000, 515050000, 515060000, 515070000
515080000, 515090000, 515100000, 515 110000, 515120000
41 1010000, 4 11020000, 4 11030000, 4 11040000, 411050000
411060000,411070000,411080000, 411090000,411100000
4 I 1 1 10000. 4 1 1 120000, 4 1 'I 130000, 4 1 1 140000, 4 1 1 150000
.

11160000 ~ . 11170000c 411180000i 411190000i 705010000
703010000

2014 609110000 '09250000,409260000,307040000
2015 307050000,307060000,307070000,307080000,307090000
20 'I 6 307100000, 307 110000, 307120000, 307130000, 307140000
2017 307150000, 307160000 307170000, 307180000

t
t

PORV'S DOWNSTREAM
t





RELAP5/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

115
116 tttttMAIN DISCHARGE LINEttttt
117
118
119 2018 703020000,703030000,703040000,703050000,703060000
120 2019 703070000,703080000,703090000,703100000,703110000
121 2020 703120000, 703130000, 703140000, 801010000, 803010000
122 202 1 805010000, 807010000
123 2022 809010000. 8 1 1010000, 8 1 1020000. 8 1 1030000, 8 1 1040000
124, 2023 8 11050000 ~ 8 1 1060000, 8 1 1070000, 8 1 1080000 ~ 8 1 1090000
125 2024 811100000,811110000,811120000,811130000,811140000
126 2025 811150000, 811160000, 81'1 170000, 811180000, 811190000
127 2026 811200000,811210000,811220000,811230000,811240000
128 2027 811250000, 81 1260000, 811270000
129
130
131 itt PORV UPSTREAM ii» *"'"" '"'"'"""""'

132
133
134 2028 399010000, 401010000, 401020000,401030000, 401040000
135 2029 401050000, 401060000, 401070000, 401080000 ~ 401090000
136 2030 401100000,401110000,401120000,401130000,401140000
137 2031 401 150000, 401160000, 401170000, 401180000, 401 190000
138 2032 401200000, 401210000, 401220000, 401230000, 401240000
139 2033 401250000, 401260000 ~ 401270000, 401280000, 403010000
140 2034 405010000,405020000,405030000,405040000,405050000
141 2035 405060000,405070000,405080000,405090000,405100000
142 2036 405 1 10000, 405 120000, 405130000, 405 140000. 405 150000
143 2037 405160000, 407010000, 409010000, 409020000, 409030000
144 2038 409040000,409050000,409060000,409070000,409080000
145 2039 409090000, 409100000, 409110000, 409 120000, 409130000
146 2040 409 140000, 409 150000, 409160000, 409 170000, 409 180000
147 204 1 409190000, 409200000, 409210000, 409220000, 409230000
148 2042 409240000,609010000,609020000,609030000,609040000
149 2043 609050000,609060000,609070000 '09080000 ~ 609090000
150 2044 509010000,509020000,509030000,509040000 '09050000
151 2045 509060000,509070000,509080000,509090000,509100000
152
153-
154 tttttttttttttttttttttttttttttttttttttttt
155 t PLOT CARDS
156 tttttttttttttttttttttttttttttttttttttttt
157
158
159
160 20300100 MFLOWJ 4 10000000
161 20300200 MFLOWJ 510000000
162 20300300 HFLOWJ 610000000
163 20300400 HFLOWJ 402000000
164 20300500 HFLOWJ 81 1140000
165 20300600 HFLOWJ 811570000
166 20300700 MFLOWJ 308000000
167 20300800 HFLOWJ 208000000
168 20300900 HFLOWJ 108000000
169
170 20301000 QUALS 4 1 1010000
171 20301 100 QUALS 5 1 1010000
172 20301200 QUALS 611010000

PAGE
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~< 7s

173
174
175
178
177
178
l79
180
181
182
183
184
185
188
187
188
189
190
191
192
193
194
195
198
197
198
199
200
20 I
202
203
204
205

20301300 QUALS 409240000
20301400 QUALS 509100000
20301500 QUALS 609090000
20301600 QUALS 401280000
20301700 QUALS 811140000
20301800 QUALS 811570000
20301900 QUALS 307010000
20302000 QUALS 307180000
20302100 QUALS 2070IOOOO
20302200 QUALS 207260000
20302300 QUALS 107010000
20302400 QUALS 107330000

20302500 P 411010000
20302600 P 511010000
20302700 P 611010000
20302800 P 409240000
20302900 P 509100000
20303000 P 609090000
20303100 P 401280000
20303200 P 811140000
20303300 P 811570000
20303400 P 307010000
20303500 P 307180000
20303600 P 207010000
20303700 P 207260000
20303800 P 107010000
20303900 P

„
107330000

t

FND OI'ASE
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RELAPS/M001/014

LISTING OF iNPUi'ATA FOR 'CASK 1

VS OPENING ON LOOPSEALS UP)DWN 2 ARCS1 ~THIS RESTARTS RELAP,3POR

3 100 RESTART TRANSNT
4 101 RUN
5 e

B 103 3791
7 104 NOACTION
8 201 1.0 1.-7 2.-4 110'9 e

10 + HINOR EDITS
11

01 5 50 250

12 301 MFLOWJ 410000000
13 302 HF.LOWJ 510000000
14 303 HFLOWJ B10000000
15 304 HFLOWJ 402000000
16 305 HF LOWJ 811140000
17 30B HFLOWJ &11570000
18 307 MFLOWJ 308000000
19 308 HFLOWJ 208000000
20 309 HFLOWJ '108000000

REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE 1

. Ql .K7. CD
C I 0

Vl D
-M 4J„D

Ch ~'~ 0
4.

ED

21
22 310 QUALS 411010000
23 311 OVALS 511010000
24 312 QUALS 611010000
25 313 QUALS 409260000
26 314 QUALS 509120000
27 315 QUALS 609110000
28 316 QUALS 401280000
29 3 17 QUAL5 8 1 1 140000
30 318 QUALS 811570000
31 319 QUALS 307010000
32 320 QUALS 307180000
33 321 QUALS 207010000
34 322 QUALS 207260000
35 323 QUALS 107010000
3B 324 QUALS 107330000
37
38 325 P 411010000
39 326 P 511010000
40 327 P 61 1010000
41 328 P 409260000
42 329 P 509120000
43 330

*

P 609110000
44 331 P 401280000
45 332 P 8 1 1 140000
46 333 P 811570000
47 334 P 307010000
48 335 P 307180000
49 336 P 207010000
50 337 P 207260000
51 338 P 107010000
52 339 P 107330000
53
54
55
56 4000000 "PORV" SNGLJUN

BY Q~l/ 'ATE 4-~V 83
CHKD. BY BR'ATE~fc<-D





RELAP5/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

57 4000101 399000000 401000000 0. 0 0. 0 0. 0 1100
58 4000201 1. 0.0 0.0 0.0
59 ssttssttssstsssssssttssstttsstsstttssst
60 s FORCE CARDS FOR REPIPE
61 tssssssssssttssssssstssttsssstsssstssss
62
63 tst\stttsfststtstttttsttttitttststtstsitstittstttttttttttsttttttstt
64 s THIS RELAP RUN INCLUDES ENTIRE ARCS 1 AND 3 ~ PORV UPSTREAM AND

65 s DOWN AS WELL AS THE MAIN HEADER AND SOME DISHCHARGE PIPING
66 sssssstsssstststttttssssstsssststsssssssssststtsttstsstssststssssts
67
68
69 ist*sARC-1stsss
70
71
72 2001 5,247,509110000,509120000,609100000, 107040000
73 2002 107050000, 107060000, 107070000, 107080000, 107090000
74 2003 107100000, 107110000, 107120000, 107130000, 107140000
75 2004 107150000, 107160000, 107170000 ~ 107180000, 107190000
76 2005 107200000, 107210000, 107220000, 107230000, 107240000
77 200B 107250000, 107260000, 107270000, 107280000, 107290000
78 2007 107300000) '107310000 107320000'07330000
79
80

sstssARC-2stttt
82
83
84
85

'-'-"i "'-
86 sssssARC-3sstss
87
88
89 2014 609110000,409250000,409260000,307040000
90 2015 307050000,307060000,307070000,307080000,307090000
91 201B 307100000, 307 '1 10000; 307120000, 307130000, 307140000
92......201 7...... 307.150000t 307,160000...307 170000'.307 180000...................................................................
93
94
95
9B"" 97'"""'*'"ii'"""PORV"S"''DO'WNSTREAM""'"'tsi'""-"
98
99

100
'101 2046 611010000,611020000,611030000,B11040000,611050000
102 2047 6110G0000, 611070000, 611080000, 511010000, 511020000
103 2048 511030000 ~

511040000,511050000,511060000,511070000
104 2049 511080000,511090000 ~ 51.1100000 ~

511110000c511120000
105 2050 511130000, 511140000, 511150000, 511160000,511170000
106 2051 511180000 ~

511190000,513010000,515010000,515020000
107 2052 515030000,515040000,515050000,515060000,515070000
108 2053 515080000,515090000,515100000,515110000,515120000
109 2054 411010000, 411020000, 411030000, 411040000, 411050000
110 2055 411060000,411070000.411080000,411090000 ~ 411100000
111 2056 411110000,411120000,411130000,411140000 ~

411150000

., 1 12 ..... 2057, 41 1 160000 41 1 170000',41,1 180000'1..1,190000t 701010000....................
) 13 2058 703010000
114

PAGE
ED M

lD'"F

Cl

0 D 0
L Dl
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RELAP5/MOD I/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE

115
116 t s s t tMAIN DISCHARGE LINEssets'"
117

"" 's"'"'"" '""""
1 18
119 2018 703020000,703030000,703040000,703050000,703060000
120 2019 703070000, 703080000, 703090000, 703 100000, 703 1 10000
121 2020 703120000, 703130000, 703140000, 801010000, 803010000
122 2021 805010000, 807010000
123 2022 809010000, 811010000, 81 1020000, 8 11030000, 8 11040000
124 2023 811050000,811060000,811070000,811080000,811090000
125 2024 8 'I I 100000, 8 I 1 I 10000, 8 I 1 120000, 8 I 'I 130000, 8 'I I I40000
12B..........2025,.„811150000! 811160000. 811170000,811180000,811190000
127 2026 811200000, 811210000, 811220000, 811230000, 811240000
128 2027 811250000, 811260000, 811270000
129
130
131

' sst "'PORV UPST'REAM"'ees"'""'32

133
134 2028 399010000 ~ 401010000 401020000 ~

40'l030000!401040000
135 2029 401050000, 401060000, 401070000, 401080000, 401090000
136 2030 401100000, 401110000! 401120000, 401130000, 401140000
137 2031 401150000, 401160000, 401170000, 401180000, 401190000
138 2032 401200000, 401210000, 401220000, 401230000, 401240000
139 2033 401250000, 401260000 ~ 401270000, 401280000, 403010000
140 2034 405010000,405020000,405030000,405040000,405050000
141 2035 405060000,405070000,405080000,405090000,405100000
142 ...... 2036, 4051 10000! 4. 51200...! 405130000 ~ 405140000! 405150000
143 2037 405160000, 407010000, 409010000, 409020000, 409030000
144 2038 409040000,409050000!409060000,409070000,409080000
145 2039 409090000, 409 100000, 409 1 10000, 409120000, 409130000
146 2040 409140000, 409 150000, 409 1600001 409 170000, 409180000
147 204'I 409 190000,409200000,409210000,409220000,409230000
148 2042 409240000F609010000,609020000,609030000,609040000
149 2043 609050000,609060000,609070000,609080000,609090000
150 2044 509010000 ~ 509020000 509030000) 509040000 ~ 509050000
151 2045 509060000,509070000,509080000,509090000 '09100000
152
153
154 tete ~ t*tsstttstseeetsstttttttttettteeset
155 t PLOT CARDS

"""'""'"'""""''"e
156 sttsstttsstssstesstestsssstsstssssststss
157
158
159
160 20300100 HF LOWJ 410000000
161 20300200 HFLOWJ 510000000
162 20300300 MFLOWJ 610000000
163 20300400 HFLOWJ 402000000
164 20300500 MFLOWJ 811140000
165 20300600 MFLOWJ 811570000
166 20300700 MFLOWJ 308000000
'I67 20300800 MFLOWJ 208000000
188 20300900 HFLOWJ 108000000
189
170 20301000 QUALS 411010000
17 1 20301100 QUALS 5 i 1010000
172 20301200 QUALS 611010000

Vl K
Q ~ O

I

C)



RELAP5/MOD1/014 REACTOR LOSS OF COOlANT

173 20301300 QUALS 409240000
174 20301400 OVALS 509100000
175 20301500 QUALS 609090000
17B 20301600 QUAlS 401280000
177 20301700 QUALS 811140000
178 20301800 QUALS 811570000
179 20301900 QUALS 307010000
180 20302000 QUALS 307180000
18 1 20302 100 QUALS 207010000
182 20302200 QUALS 207260000

*

183 20302300 QUALS 107010000
184 20302400 QUALS 107330000
185
186 20302500 P 411010000
187

*

20302600 P 5 '1 1010000
188 20302700 P 611010000
189 20302800 P 409240000
190 20302900 P 509'100000
191 20303000 P 609090000
192 20303100 P 401280000
193 20303200 P 811140000
194 20303300 P 811570000
195 20303400 P 307010000
19B 20303500 P 307180000
197 20303600 P 207010000
198 20303700 P 207260000
199 20303800 P 107010000
200 20303900 P 107330000
201
202
203
204
205 END OF CASE

ANALYSLS PROGRAM PAGE
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RELAPS/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

LiSTING OF INPUT DATA FOR CASE 1

1 tO.C.COOK UNIT1 PORV OPEN
2
3 t DISCHARGE PIPING
4 t THIS IS THE NUMBERING SYSTEM FOR UNIT1'S RELAP MODEL
5 * WHERE COMPONENTS NUMBERED IN THE:
6 t 100'S ARE VALVE SV-45C AND ARC 1 LEVEL 669'-2"
7 * 200'S ARE VALVE SV-458 AND ARC 2 LEVEL 670'-10"
8 * 300'S ARE VALVE SV-45A ARN ARC 3 LEVEL 672'"6"
9 t 400'S ARE PORV NRV-151 AND ARC "A"

PAGE
P7 CD'I O
Vl M

W O

10 t 500'S ARE PORV NRV- 153 AND ARC "B"
11 t 600'S ARE PORV NRV-152 AND ARC "C"
12 700'S AND 800'S ARE B" AND 12" MAIN DISCHARGE PIPiNG
13
14

1B

900'S QUENCH TANK PORTIONt 999 ATMOSPHERE

17
18 100 'EW TRANSNT
19 101 RUhl
20 102 BRITISH BRITISH
21 104 NOACT ION

--""
23 'tttttttttttttttttt'tttttttt'tttttttttttttt'ttt
24 t TIME STEP CONTROL
25 ttttttttttttttttttttttttttttttttttttttttttt
26
27 201 0. 200, 1. "7, 2. -4, 11001, 5, 50, 250
28
29
30
31
32
33
34

ttttttttttttttttttttttttttttttttttttttttttt
t 'INOR EDITSttttttttttttttttttttttttttttttttttttttttttt
t
301 MFLOWJ 410000000

35 302 MFLOWJ 510000000
3B 303 MFLOWJ 610000000
37 304 MFLOWJ 402000000
38 305 MFLOWJ 811140000
39 306 MF LO'WJ 8 1 1570000
40
41
42
43

307 MFLOWJ 308000000
308 MFLOWJ 208000000
309 MFLOWJ 108000000

By C~W BAVB + n rs-.
-'IIKD. O'I ~x BATE ~s-za-

44 310 QUALS 411010000
45 311 QUALS 511010000
46 312 QUALS 611010000
47
48
49
50

3i3 -QVALS -'4O926OOOO
" '"-"

314 QUALS 509120000
315 QUALS 609110000
316 QUALS 401280000
317 QUALS 811140000

52 318 QUALS 811570000
53 319 QUALS 307010000
54 320 QUALS 307180000
SS 32i QUALS 207010000

322 QUALS 207260000





RELAP5/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE

57
58
59
60
61
62
63
64
65
66
67
68

70
71
72
73
74
75
76
77'8

79
80

323 QUALS 107010000
324 QUALS 107330000t
325 P 4 1 1010000
326 P 5 1 1010000
327 P 6 I 1010000
328 P 409260000
329 P, 509120000
330 P 609 1 10000
331 P 401280000
332 P 8 1 1 140000
333 P 8 1 1570000
334 P 307010000
335 P 307 180000
336 P 207010000
337 P 207260000
338 P 1070'l0000
339 P 107330000

t
etetittttetteetettettetteet

FORCE CARDS FOR REPIPEeeettttttttttteeeeeettttttt
ttteetetet

ttttettttttt
81 tttt*etttt'etteeteeteetetttttttettteetetttttetttttttttttteetetteettt
82 e THIS RELAP RUN INCLUDES ENTIRE ARCS 1 AND 3, PDRV UPSTREAM AND
83
84
85
86

DOWN AS WELL AS THE MAIN HEADER AND SOME DISHCHARGE PIPINGeetettetttttteettetttettttettetttttttetettetettteettttetttttetttttt

87 eeeteARC-1tetee
88
89
90 2001 5, 247, 5091 l0000, 509 120000, 609100000, 107040000
91 2002 107050000, 107060000, 107070000, 107080000, 107090000
92 2003 107 100000, 107 1 10000, 107120000, 107 '1 30000, 107140000
93 2004 '07150000, 107160000, 107170000, 107180000, 1071S0000
94 2005 107200000, 107210000, 107220000I 107230000, 107240000
95 200B 107250000, 107260000,'l07270000, 107280000, 107290000
SB 2007 107300000, 107310000,'l07320000, 107330000
97
98
99 eteeiARC-2eeeee

100
101
102
103 e

104 eeeeeARC-3eeett
105
106 e

107 2014 809 110000, 409250000, 409260000, 307040000
108 2015 307050000,307060000,307070000,307080000.307090000
109 2016 307100000. 307110000, 307120000, 307130000. 307140000
110 2017 307150000, 307180000 307170000, 307180000
1)1
112
113
114



RELAPS/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

115
116

PORV'S DOWNSTREAN ttt
117
118
119 2046 611010000,611020000,611030000,611040000 ~ 611050000

, 120 . 2047 611060000.61!070000e 611080000 ~ 5! 1010000) 511020000
121 2048 511030000, 511040000,511050000. 511060000. 511070000
122 2049 511080000, 511090000, 511100000, 511110000, 511120000
123 2050 511130000,511140000,511150000,511160000,511170000
124 2051 511180000, 511190000, 513010000. 515010000, 515020000
125 2052 515030000, 515040000, 515050000, 515060000, 515070000
126 2053 515080000,515090000,515100000,515110000,515120000
127 2054 411010000 ~

411020000,411030000,411040000,411050000
128 2055 411060000 ~ 411070000,411080000,411090000,411100000
129 205G 4 I 1110000,411120000,411130000.411140000,'411'I50000
130 2057 411160000,411170000,411180000,411190000,701010000
131 2058 703010000
132
133
134 t t t t tNAIN DISCHARGE LINE*tt t t
135
136
137 20'IB 703020000,703030000 '03040000,703050000,7030G0000
138 2019 703070000, 703080000, 703090000, 703100000, 703110000
139 2020 703120000,703130000,703140000, 801010000, 803010000
140 2021 805010000, 807010000
141 2022 809010000, 811010000, 8 11020000, 811030000, 8 11040000
142 2023 811050000, 8 11060000, 811070000) 811080000 ~ 811090000
143 2024 81 'I 100000, 811110000, 811120000, 811130000, 811140000
144 2025 811150000,811160000,811170000,811180000,811190000
145 2020 8 I I 200000, 8 1 12 10000, 8 1 1220000, 8 I 1230000, 8 1 1240000
14B 2027 8 11250000, 811260000, 811270000
147
148
149 *tt PORV UPSTREAM
150
151
152 2028 399010000) 401010000, 401020000, 401030000, 40 I040000
153 2029 401050000, 401060000, 401070000, 401080000, 401090000
154 2030 401 100000, 401 1 10000, 401120000, 401 130000, 401140000
155 2031 401150000, 401160000, 401170000,401180000, 401190000
15B 2032 401200000, 401210000, 401220000, 401230000, 401240000
157 2033 401250000 ~ 401260000, 401270000 ~ 401280000, 403010000
158 2034 405010000,405020000 '05030000,405040000.405050000
159 2035 4050G0000,405070000,405080000,405090000,405100000
160 2036 405110000, 405120000, 405130000) 405140000,405150000
16 I 2037 405160000, 407010000, 409010000, 409020000, 409030000
162 2038 409040000,409050000,409060000,409070000,409080000
163 2039 409090000. 409100000, 409110000 ~

409120000, 409130000
164 2040 409140000, 409 150000, 409 160000, 409170000, 409 I 80000
165 204 I 409190000, 409200000, 409210000, 409220000, 409230000
166 2042 409240000,609010000,609020000,609030000,609040000
187 2043 609050000 ~ 609060000,609070000,609080000 ~ 609090000
168 2044 509010000,509020000,509030000,509040000,509050000
169 2045 509060000,509070000,509080000,509090000,509100000
170
171
172 tttttttttttt'ttttttttttttttttttttttttttt
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173 f TRIPS
174 tftttttttttttftfftttttftfttttttfttftttt
175
176
177
178
179
180
181
182 ft t t t t t t t t t t t f t t t t t t t t t t t fftft t ft t t ft t t ft tt t t t t t t t fft t t t

""
501

" TIME"'"O'"GE NUL'L'"0'""0.0"'""""'i'"'VA'LVE"OPENING'RIP "

502 TIME 0 GE NULL 0 5.0 L t JOB TERHINATION TRIP
515 P 982010000 GE NULL 0 114.7 L t QUENCH TANK RUPTURE PRESS.
600 502

PAGE ycAW M
CD M CDl-O

CJl X
Cll

Q ~ O
I Dl

C)
CD

CD
s

183
'184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220

. 221
..... 222-

223
" "

224
225
226

tttttttttftffffttttttttttttttfttttttt't
HYORODYNAMIC COMPONENTSttttttfttttttffttftffftttfttttttfttttt

't t t fffft ft t t t fft t t t ft t f t t t t ft t ft 't t ft t ffft t t t t ft t t t t t t t t t

PRESSURIZER COMPONENT
3990000 "PRESS" TMDPVOL
3990101 0.0 20.0 500.0 0.0 0.0 0.0 0.00005 0.0 11
3990200 3
3990201 0.0 2349.7 400.0 0.8 2420.0 400.0 1.2 2498.7 400.0

4000000 "PORV" SNGLJUN
4000101 399000000 401000000 0. 0 0. 0 0. 0 1100
4000201 1 0.0 0.0 0.0

4010000 "PORV" PIPE
4010001 28
4010101 0. 1465 28
4010301 . 4375 4
4010302 . 5 104 12
4010303 . 5 19
4010304 . 5 27
4010305 0. 72 28
4010401 0. 0 28
4010601 45. 4
4010602 90. 12
4010603 0. 0 19
4010604 90. 27
4010GOS 0. 0 28
4010801 1.51E-4 0.0 28
4010901 0. 0 0. 0 3
4010902 . 092 . 092 4
4010903 0. 0 0. 0 11
4010904 . 1836 . 183B 12
4010905 0. 0 0. 0 18
4010906 . 1836 . 1836 19
4010907 0. 0 0. 0 26
4010908 0. 1836 0. 1836 27
4011001 00 28
4011101 1000 27
4011201 3 2349.7 400.0 0.0 0.0 28
4011300 1

4011301 0.0 0.0 0.0 27
227
228 4020000 "PORV" SNGLJUN
229 4020101 401010000 403000000 0. 0 0. 0 0. 0 1000
230 4020201 1 0.0 0.0 0.0
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23 I
232 4030000 "PORV" BRANCH
233 4030001
234 403010t 0. 1465 0.5 0.0 0.0 0.0 0.0 1.5tE-4 O.O 00
235 4030200 3 2349. 7 400. 0 0. 0 0. 0 0. 0
23B
237

*
4040000 "PORV" SNGLJUN

238 4040101 403010000 405000000 0. 1465 0.0 0.0 1000
239 4040201 1 0.0 0.0 0.0
240
241 4050000 "PORV" PIPE
242 4050001 16
243 4050101 0. 1465 1

244 4050102 0. 07 1B 16
245 4050301 0. 698 1

246 4050302 0.471 7

PAGE 4
(D P3 (Di" n

....p?. 4JA
0 A n
N ..t

C)

O

247
24&
249
250

4050401
4050801
4050801

0.0 1B
0.0 16
1.51E-4 0.0

4050303 0.451 16

251 4050802 1.33E-4 0.0 16
252 4050901 0.0577 0.0961 1

253 4050902 0.0 0.0 't5
254 4051001 00 16
255 405 1 101 1000 15
256 4051201 3 2349.7 400.0 0.0 0.0 1B
257 4051300 1

258 4051301 0.0 0.0 0.0 15
259
260 4060000 "PORV" SNGLJUN
2B1
262
263
264
265

4060101 405010000 407000000 0.0 0.0 0.0 1000
4060201 1 0.0 0.0 0.0
t
4070000 "PORV" BRANCH
4070001 0

266 4070101 0.0716 0.451 0.0 0.0 0.0 0.0 1.33E"4 0.0 00
267 4070200 3 2349.7 400.0 0.0 0.0 0.0
268
269 4080000 "PORV" SNGLJUN
270 4080101 407010000 409000000 0.0 0.0 0.0 1000
271 4080201 1 0.0 0.0 0.0
272
273 4090000 "PORV" PIPE
274 4090001 26
275 4090101 0. 07 16 1

276 4090102 0.03757 22
277 4090103 0.03388 23
278 4090I04 0.02650 24
279 4090105 0.01912 25
280 4090106
281 4090301
282 4090302

0.01175 28
0.53 1

.30 2
283 4090303 0.493 10
284 4090304 0.55 14
285 4090305 0.510 22
286 4090306 0.255 26
287

*

4090401 0.0 26
288 4090601 0.0 26
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289 4090801 1.33E-4 0.0 1

290 4090802 1.53E-4 0.0 26
291 4090901 0.0 0.0 13
292 4090902 0.585 0.585 14
293 4090903 0.0 0.0 25
294 409 1001 00 26
295 409 1102 1000 25
296 4091201 3 2349.7 400.0 0.0 0.0 26
297 409 1300
298 4091301 0.0 0.0 0.0 25
299
300 4100000 "PORV151" VALVE

C'"0
CJl X

Vl
~ ~

O W O

301 4100101
302 4100201

409010000 411000000 0. 00806 0. 0 0. 0 0100
0.0 0.0 0.0

303 4100300 MTRVLV
304 4100301
305
306 5080000

501 502 1 0 00
"PORV" SNGLJUN

307 5080101 407010000 509000000 0.0 0.2 172 0.2172 1000
308 5080201 1 0.0 0.0 0.0
309
310 5090000 "PORV" PIPE
311 5090001 12
312 5090101 0. 03757 8
313 5090102 0.03388 9
314 5090103 0. 02650 10
315 5090104 0. 01912 11
316 '090105 0. 01 175 12
317 5090301 0.4089 2
318 5090302 0.5078 8
319 5090303 0.2539 12
320 5090401 0.0 12
32 1 5090601 0. 0 12
322 5090801 1.53E-4 0.0 12
323 5090901 0.0 0.0 1

324 5090902 0.2172 0.2172 2
325 5090903 0.0 0.0 11
326 5091001 00 12
327 5091101 1000 11
328 5091201 3 2349.7 400.0 0.0 0.0 12
329 5091300 1

330 5091301 0.0 0.0 0.0 11
331
332 5100000 "PORV152" VALVE
333 5100101 509010000 511000000 0.00806 0.0 0.0 0100
334 5100201 1 0.0 0.0 0.0
335 5100300 MTRVLV
336 5100301 501 502 1.0 0.0
337 t
338 6080000 "PORV" SNGLJUN
339 6080101 403010000 609000000 0. 0 0. 1836 0. 1836 1000
340 6080201 1 0.0 0.0 0.0
341
342 6090000 "PORV" PIPE
343 6090001 11
344 6090101 0. 03757 7
345 6090102 0.03388 8
346 6090103 0.02650 9

mz
%m

Q

-0 '
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347 6090104 0.01912 10
348 6090105 0. 01175 11
349 6090301 0.4089 2
350 6090302 0.5699 7
351 6090303 .2850
352 6090401 0.0 , ,11,
353 8090801 0.0 11
354 6090801 1.53E-4 0.0 11
355 6090901 0.0 0.0 1

REACTOR LOSS OF COOlANT ANALYSIS PROGRAM PAGE
tD W ED
C $ 0
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Ch ~
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I

C)
X7*I

rt
358 6090902 0. 2172 0. 2172 2
357 6090903 0.0 0.0 10
358 6091001 00 11
359 6091101 1000 10
360 6091201 3 2349.7 400.0 0.0
361 6091300 1

362 6091301 0.0 0.0 0.0 10
363

0.0 11

364 6 100000
365 6100101
388 6100201
367 6100300
368 6100301

"PORV153" VALVE
609010000 811000000
1 0.0 0.0 0.0
MTRVLV
501 502 1.0 0 0

0.00806 0.0 0.0 0100

389 ttettteeeteeetteeeeeeeteeeeetee
370
371 e VALVE DOWNSTREAM PIPING

eeeeettteeeee

372 1070000 "DWNSTRMF1" PIPE

284 0. 33

373 1070001 33
374
375 1070101 0. 20069 33
376
377 1070301 0.5281 4
378 1070302 0.9943 15
379 1070303 0. 9132 ~ 21
380 1070304 0.8472 30
381 1070305 1.085 33
382
383 1070401 0.0 33
384
385 1070801 0.0 4

*

388 1070602 -90. 15
387 1070603 0.0 33
388
389 1070801 1.52-4 0. 33
390 1070901 0.0 0.0 3
391

*

1070902 0. 18 0. 18 4
392 1070903 0. 0 0. 0 14
393 1070904 0. 18 0. 18 15
394 1070905 0.0 0.0 32
395
396 1071001 00 33
397 1071101 1000 32
398
399 1071201 4 17.7 120. 0.9
400
401 1071300
402 107 1301
403
404

1

0.0 0.0 0.0 32
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405
408
407
408
409

*

410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
428
427
428
429
430*
431
432
433
434
435
438
437
438

tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
t

VALVE OOWNSTREAM PIPING
2070000 "OWNSTRM42" PIPE

2070001 28
2070101 0.20069 26

2070301 0. 5261 4
2070302 0.9271 14
2070303 0.8852 23
2070304 1.085 28
t
2070401 0.0 26
t
2070601 0. 0 4
2070602 -90. 14
2070603 0.0 26

-2070801 1.52-4 0. 26

2070901 0.0 0.0 3
2070902 0.18 0. 18 4
2070903 0.0 0.0 13
2070904 0. 18 0. 18 14
2070905

207 1001

0.0 0.0 25

00 26t
2071101 1000 25

2071201 4 17. 7 120. 0.9284 0. 26
439
440 2071300 5

44{ 2071305 0.0 0.0 0.0 25
442
443
444 ttttttt*tt~ ttttttttttt.ttttttttttttttttttttttt.tttttttttttttttttttttt
445
448 * VALVE DOWNSTREAM PIPING
447 3070000 "OWNSTRNN3N PIPE
448 3070001 18
449
450 3070101 0.20069 18
451
452 3070301 0. 5261 4
453 3070302 1.0339 12
454 3070303 0.805 55
455 3070304 1.085 15
456
457 3070401 0.0 18
458
459 3070601 0.0 4
460 3070602 -90. 12
461 3070603 0.0 18
462
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463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500" '"
SOi
502
503
504
50S
506
507
508
509
510
511
512
513
5'14
515
518
517
518
519
520

3071300
3071301 0. 0 0. 0 0. 0 17

ttttttttttttttttttttttttttttttttttttttttttt't
PORV DISCHARGE SECTION ttttttttttttttttttttttttttttttttttttt'tttttttt

t

ttttttttttttttttttttitttttttttttttttttttttt
PORV NRV-151 DISCHARGE LINE ARC "A"tttttttttttttttttttttttt'ttttttt'ttttttttttt

4110000 "PORV1" PIPE
411000'1 19
t
4110101 0.05132 17
4110102 0. 20069 19

4 1 10301 0. 3724 4
4 1 10302 0. 3802 8
4110303 0.561 17
4110304 0. 349 19

4110401 0. 0 19

4110601 0.0 4
4 1 10602 -90. 8
4110603 0.0 19

4110801 1.53-4 .0 17
4110802 1.52-4 .0 19t
4110901 0.0 0.0 3
4110902 0.2088 0.2088 4
4110903 0. 0 0. 0 7
4110904 0.2088 0.2088 8
4110905 0. 0 0. 0 16
4110906 0.3784 0. 1565 17
4110907 0 0 0 0 18

4111001 00 19
41 11101 1000 18

tttttttttt

3070801 1.52-4 0. 18

3070901 0.0 0.0
3070902 0. 18 0. 18 4
3070903 0.0 0.0 11
3070904 0. 18 0. 18 12
3070905 0.0 0.0 17
t
307 100 'I '00 18
3071101 1000 17

3071201 4 17.7 120. 0.9284 0. 18

<- .t-n
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m

521 4111201 4 17:7 120. 0.9284 0 ~ 0 19 ~

522
523 411 1300
524 4111301
525

0.0 0.0 0.0 18

526 4120000 "ENTERMAIN" SNGLJUN
527 4120101 411010000 701000000 0.0 0. 1800 0. 1800 1100

PAGE

Ch ~'
W 0
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ED

528 4120201
529
530

0.0 0.0 0.0

531
532
533

tttttttttttttttttttttttt\ttttttttttttttttttttttttttt
PORV NRV-153 DISCHARGE LINE ARC "8"tttttttttttttttttttttttttttttttttttttttttttttttttttt

534
535
536
537
538
539
540

51 10000
5110001't
5110101

"PORV2LINE" PIPE
19

0. 05132 18
541 5110102 0. 08840 19
542
543 5110301 0.4303 3
544 5110302 0. 3620 7
545 5110303 0.3529 9
546 5110304 0.6058 18
547 5110305 0. 371 19
548
549 5110401 0. 0 19
550
551 5110601 0 0 3
552 5110602 -90. 7
553 5110603 0.0 19
554
555 5110801 1.53-4 .0 18
558 5110802 1.34-4 .0 19
557
558
559
560
581
562
563
564
565
568
567
568
569
570
571
572
573
574
575
576
577
578

t
5110901 0.0 0.0 2
5110902 0.2088 0.2088 3
5110903 0.0 0.0 8
5110904 0.2088 0.2088 7
5110905 0. 0 0. 0 17
5110908 0.0544 0.0399 18

511 1001 00 19

5131101. 1000 18
t
51l1201 4 17.7 '!20. 0.9284 0.0 19

5111300 1

5111301, 0 0 0 0 0 0 18

5120000 "JUNC." SNGLJUN
5120101 511010000 513000000 0.0 0.0 0.0 {000
5120201 1 0.0 0.0 0.0

-z
Q
Ill4
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580 5130000 "4X4X3TEE" BRANCH
581 5130001 0
582 5130101 0.08840 0.3524 0.0 0.0 0.0 0.0 1.34-4 0.0
583 5130200 4 17.7 120. 0.9284 0.0 0.0
584'85 '"

t'86

5140000 "4IN JUNC" SNGLJUN
587 5 140 101 5 '1 3010000 5 15000000 0. 0 0. 0 0. 0 1000
588 5140201 1 0.0 0.0 0.0
589
590 5150000 "4 INSCH40" PIP E
59 'I 5150001 12
592
593 5150101 0. 0884 10
594 5150102 .0. 20069 12
595
596 5 l 50301 0. 3524 1

597 5150302 0.6963 10
598 5150303 0.349 12
599 t
600 5150401 0.0 12
601
602 5150601 0.0 12
603
604 5150801 1.34"4 0.0 10
605 5150802 1. 52-4 0.0 12
606
607 5150901 0. 0 0. 0 9
608 5150902 0. 1483 0.0816 10
609 5150903 0.0 0.0 11
B10
B'l 1 5151001 00

*
12

612
613 5151101 1000 11
614
6 {5 5151201 4 17. 7 120. 0. 9284 0. 0 12
616 t
617 5151300 1

618 515130'1 00 00 00 11
619 t
620 5160000 "ENTERMAIN" SNGLJUN
621 5160101 515010000 *701000000 0.0 0.0 0.0 1000
622 5160201 1 0 0 0 0 0 0
623
624
625 ttettfatttattttttttttttttttttttttttfeaatttttttttatte
626 t PORV NRV-152 DISCHARGE LINE ARC "C"
627 tattteteattetatattateeattteiattteetteeeaatttttattete
628
629
630
B31 6110000 4PORVOISC3" PIPE
632 6 1 10001 8
B33
B34 6110101 0. 05132 8
635

*

B36 6 1 10301 0. 3723 4

00
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637
638
639
640
641
642
643
844
645
646
647
648
649
650
651

"

652
653
654
655
656
657
658
659
660
661
662
663
664

61 10302 0.3846 8

6110401 0.0 8

6110601 0.0 4
6 1 10602 -90. 8
t
6110801 1.53-4 .0 8

6110901 0.0 0.0 3
B110902 0.211 0.211 4
6110903 0. 0 0. 0 7

6111001 00 8
641101 1000 7

6111201 4 17.7 120. 0.9284 0.0 8

6111300
6111301 0 0 0 0 0 0 7

6120000 "PORVLINE" SNGL JUN
6120101 611010000* 513000000 0.0 0.0 0.0
6120201 1 0 0 0 0 0 0

ttttttttttttfttttttttttttttttttttttttttttt
MAIN DISCHARGE LINE SECTION ttttttttttttttttttttttttttttttttttttttt

1000

BBS
666
667
668
669
670
671
672
673
674
675
676
B77
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694

~ r ~

MAIN DISCHARGE LINE
7010000 "ENTERMAIN" BRANCH
7010001 0
7010101 0.20069 0.7035 0.0 0.0 0.0 0.0 1.52-4 0.0 00
7010200 4 17.7 120. 0.9284 0.0 0.0

7020000 "MAINLINE" SNGLJUN
7020101 701010000 703000000 0. 0 0. 0 0. 0 1000
7020201 1 0.0 0.0 0.0

7030000 4NAINLINE" PIPE
t
7030001 14
t
7030101 0.20069 12
7030102 0.77708 14 t 12 IN LINE STARTS HERE
t
7030301 0.7035 1

7030302 1.0076 12
7030303 0.5834 14 t 12 IN LINE STARTS HERE
t
7030401 0. 0 14

7030601 0. 0, 1

7030602 -90. 14

7030801 1. 52-4 0. 12
7030802 1.69-4 0. 14
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695
696 7030901 0. 180 0. 180
697 7030902 0.0 0.0 )1
698 7030903 0.493 0.2045 12
699 7030904 0.0 — 0.0 13
700
701 7031001 00 14
702 703 1 101 'F 000 13
703
704 7031201 4 17.7 120. 0.9284 0.0 14
705 t
706 7031300
707 7031301 0.0 0.0 0.0 13
708
709
710 7040000 "MAINLINE" SNGLJUN
711 7040101 703010000 801000000 0. 0 0. 0 0. 0 1000
712 7040201 1 0.0 0.0 0.0
713
7 14 3080000 "CON. 1" SNGLJUN
715 3080101 307010000 801000000 0. 0 0. 1560 0. 1560 1000
716 3080201 1 0.0 0.0 0.0
717
718
719
720 4

721
7'22 e CONNECTION TO MAIN LINE AT ELEV. 672'-6"
723
724
725 8010000 "12-BRANC1" BRANCH
726 8010001, 0
727 8010101 0.77708 0.8334 0.0 0.0 -90. -0.8334 1.69-4 0.0
728 8010200 4 17.7 120. 0.9284 0.0 0.0
729
730 8020000 "MAINLINEN SNGLJUN
731 8020101 801010000 803000000 0.0 0.0 0.0 1000
732 8020201 1 0.0 0.0 0.0
733
734 8030000 "MAINLINE" SNGLVOL
735 8030101 0.77708 0.8334 0.0 0.0 -90. -0.8334 1.69-4 0.0
736 8030200. 4 17.7 120. 0.9284 0.0 0.0
737
738 + CONNECTION TO MAIN LINE AT ELEV. 670'"10"
739
740
741 8040000 "MAINLINE" SNGLJUN
742 '8040101 803010000 805000000 0.0 0.0 0.0 1000

. 743 8040201 1 0.0 0.0 0.0
744
745 2080000 "CON.2" SNGLJUN
746 2080101 207010000 805000000 0. 0 0. 1560 0. 1560 1000 „
747 2080201 1 0.0 0.0 0.0
748
749 8050000 "MAINBR.3" BRANCH
750 8050001 0
751

*

8050101 0.77708 0.8334 0.0 0.0 -90, -0.8334 1.69-4 0.0 0
752 8050200 4 17.7 120. 0.9284 0.0 0.0

00

00

0
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753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777

'"

778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
5O9

'10

t
8080000

"MAINLINE�"

SNGL JUN
8080101 807010000 &09000000 0. 0 0. 0 0. 0
8080201 1 0.0 0.0 0.0

1000

t
1080000
1080101

"CON.3" SNGLaJUN
107010000 809000000 0. 0 0. 1560 0. 1560 1000

1080201 1 0. 0 0. 0 0. 0
t
8090000
8090001
8090101
8090200

tMAINBR4" BRANCH

0.77708 0.8334 0.0 0.0 -90. -0.8334 1.69-4 0.0 00
4 17.7 120. 0.9284 0.0 0.0

8 100000 "MAINLINEt SNGLLJUN
8100101 809010000 811000000 0.0 0.0 0.0 1000
8 100201 1 00 00 00

8110000 "MAINLINE" PIPE
t
8110001 97
t
8110101 0.77708 97

8110301 1.0149 14
8110302 0. 5303 18
8 110303 0. 5 22
8110304 0. 5303 26
8 1 10305 0. 9908 56
8110306 0. 5 64
8110307 0.8750 72
8110308 0. 5104 80
8110309 0.5000 88
8110310 1.0556 97

8110401 0.0 97

8110601 -90. 14
8110602 . -45. 18
8110603 -90. 22
8 1 10604 -45. 26
81 10605 -90. 56
8110606 0. 0 80
81 10607 -90. 88

8060000 "MAINLINE" SNGLUUN
8060101 8050 ioooo 807000000 0. 0 0. 0 0. 0 1000
8060201 1 0.0 0.0 0.0t
8070000 "MAINLINE" SNGLVOL
8070101 0. 77708 0. 8334 0. 0 0.0 -90. -0. 8334 1. 69-4 0. 0 00
8070200 4 17.7 120. 0.9284 0.0 0.0
t
t

CONNECTION TO HAiN LINE AT ELEV. 669'-2"

M
''W'0

I

C)
P3
lD

O



RELAP5/MOD1/014

811
812
813
814
815
818
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
838
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
858
857
858
859
800
861
862
863
864
865
86$
867
808

PROGRAMREACTOR LOSS OF COOLANT ANALYSIS

8110608 0.0 97

8110801 1.69-4 0. 97
t
8 1 10901 0. 0 0.0 13
8110902 0.078 0.078 14
8110903 0.0 0.0 17
8110904 0.078 0.078 18
8110905 0.0 0.0 21
8110908 0.078 0.078 22
8110907 0.0 0.0 25
8110908 0.078 0.078 26
8'I10909 0.0 0.0 55
8110910 0. 156 0. 156 56
8110911 0.0 0.0 63
8110912 0.028 0.026 64
8110913 0.0 0.0 71
8110914 0. 13 0. 13 '72
8110915 0.0 0.0 79
8110910 0. 150 0. 156 80
8110917 0.0 0.0 87
8110918 0. 156 0. 156 88

0.0 968110919 0.0
t
8111001 00 97
t
8111101 1000 96

8111201 4 17.7 120.* 0.9296 0.0 97

8111300 1

8111301 0 0 0 0 0 0 98
t
t
8120000 "MAINOISC" SNGL JUN
8120101 811010000 813000000 0. 0 0. 156 0. 158 1000
8120201 1 0.0 0.0 0.0

8130000 "MAINLINE" PIPE

8130001 28

8130101 0.77708 26

8130301 1.0
8 130302 0. 5
8 130303 1. 20833
t

14
24

26

8130401 0.0 26

8130601 0.0 24
26

0. 28

-90.

1. 69-4

8130602

8130801

0.0 138 130901 0. 0
8130902 0. 158 0. 156 14
8130903 0. 0 0. 0 23
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869
870
871
872
873
874
875
87B
877
878
879
880
881

8130904 0. 156 0. 15B 24
8 130905 0. 0 0. 0 25

8131001 00 26

8131101 1000 25
t
8131201 4 17.7 120. 0.9284 0.0 2B

8131300 1

8131301 0.0 0.0 0.0 25

RELAP5/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE
lD Kl ED( ~ I- A

Vl X
M

@JAN

O W 0
I

C)

fD

O
5

882
883
884
885
88B
887
888
889

t
t t t t t ft t t t t t. t t t t t t t fft t t t t t t t 't t t t t t t t ft f
f QUENCH TANKttttttttfttftt't'tttttfftttftft'ttttftttftf

9770000 "QTANK-IN" SNGLUUN
890 9770101 813010000 978000000 0. 0. 0.
891 9770201 1 0. 0. 0.
892
893

* t SPARGER 12 IN SCH40 PIPE
894
895 9780000 "SPARGER" PIPE
896 f ND OF VDLUHES
897 9780001 18
898 f FLOM AREA

1000

899
900
901
902

9780101 0. 7773 18
VOL. LENGTHS.

9780301 1. 125 2
9780302 1. 1333 7

903 9780303 1.0 18
904 * VOL. VOLS.
905 9780401 0.0 18
SOB
907 f VERTICAL ANGLES
908 9780601 -90. 7
909 9780602 0.0 18
910 f PIPE ROUGHNESS
9 11 9780801 1. 69-4 0. 0 18
912 f UUNCTION LOSS COEFF.
913 9780901 0. 0 0. 0 6
914 9780902 0. 15B 0. 156 7
915 9780903 0.0 0.0 17
91B f VOL. CONTROL FLAG
9 17 9781001 00 18
918 f dUN. CONTROL FLAG
9 19 978 1 101 1000 17
920 f INITIALCOND.
921 9781201 4 17.7 120. 0.9284 0. 2
922 9781202 3 17.7 120. 0.0 0. 18
923 t JUN. INITIALCOND.
924 9781300 1

925 9781301 0.0 0.0 0.0 17
926 f SPARGER EXIT





RELAP5/H001/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE

927
928
S29
930
931
932
933
934
935
938
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
968
967
968
969
970
971
972
973
974
975
978
977
978

9790000 "EXIT" SNGLJUN
9790101 978010000 980000000
9790201 1 0. 0. 0.

QUENCH TANK

00 10 10 1100

tttttttttttttttttttttttttttttttttttttttt
PIPE OUTSIDE ENVIROMENTtttttttttttttttttttttttttttttttttttttttt

9990000 "ATHOSPHERE4 THOPVOL
9990101 10000. 10000. 0.0 0.0 0.0 0.0 .00001 0.0 11

9990200 4
9990201 , 0.0 17.7 120. 0.9284

tttttftttttttttttttttttttttttttttttttttt
PLOT CARDS 't

ttttttt\tttttttttttttttttttttttttttttttt
t
t
20300100 HF LOMJ 4 10000000
20300200 HFLOMJ 510000000
20300300 HFLOMJ 610000000
20300400 MFLOMJ 402000000
20300500 HFLOMJ 811140000
20300600 HFLOWJ 811570000
20300700 HFLOMJ 308000000
20300800 HFLOMJ 208000000
20300900 HFLOMJ 108000000

t
MATER VOL.

9800000 "QT. MATER" SNGLVOL
9800101 260.4708 5.6667 0.0 0.0 90. 5.6687 0.003 0.0 01
9800200 3 17.7 120.

INTERFACE
9810000 "INTERFACE" SNGLJUN
9810101 980010000 982000000 0. 0 0. 0 0. 0: 1000
9810201 1 0.0 0.0 0.0

AIR VOLUME
9820000 "QT.AIR" SNGLVOL
9820101 260.4706 1.2439 0.0 0.0 90. 1.2439 0.003 0.0 01
9820200 4 17.7 120. 0.9284

t RUPTURE DISC
9830000 "RUP.DISC" VALVE
9830101 982010000 *999000000 1.77 0. 0. 1100
9830201 1 0. 0. 0.
9830300 TRPVLV
9830301 515 - t VALVE OPENING TRIP
t

JD. W CD( I A~. CJI ~
....,lA. 44M

CJ) ~.
0 ~ 0M, l.
C)

979
980 20301000 QUALS 411010000
981 20301100 QUALS 511010000
982 20301200, QUALS,611010000
983 20301300 QUALS 409240000
984 20301400 QUALS 509100000



985
988
987
988
989
990
991
992
993
994

20301500 QUALS 609090000
20301600 QUALS 401280000
20301700 QUALS 811140000
20301800 QUALS 811570000
20301900 QUALS 307010000
20302000 QUALS 307180000
20302100 QUALS 207010000
20302200 QUALS 207260000
20302300 QUALS 107010000
20302400 QUALS 107330000

995
998 20302500 P . 41'1010000.
997 20302600 P 51 1010000
998 20302700 P 811010000
999 20302800 P 409240000

1000 20302900 P 509100000
1001 20303000 P 609090000
1002 20303100 P 401280000
1003 20303200 P 811140000
1004 20303200 P 811570000

CARD ASOVE IS REPLACEMENT CARD.
1005 20303400 P 307010000
1008 20303500 P 307180000
1007 20303600 P 207010000
1008 20303700 P 207260000
1009 20303800 P 107010000
1010 20303900 P 107330000
1011
1012 i
1013
1014
1015 . END OF CASE

RELAP5/HOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE 08M CD( I 0
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TR-5364-1
Revision 0

4-467 r E TELEDYNE
ENGlNEERlNG SERVlCES

4.9.4 PORV Solid 400o t.i uid Restart,



2
3 100 RESTART TRANSNT
4 101 RUN
5 e

B 103 1010
104 NOACTION

8 201 0. 600 1. -7 2. -4

10 * HINOR EDITS
11
12 301 MFLOWJ 410000000
13 302 HFLOWJ 510000000
14 303 MFLOWJ 610000000
15 304 MFLOWJ 402000000
16 305 HFLOWJ 811140000
17 300 HI LOWJ 8 I 1570000
18 307 MFLOWJ 308000000
19 308 HFLOWJ 208000000
20 309 HFLOWJ 108000000
21
22 310 QUALS 411010000':i!'".23 - 3ii -QUALS-'iiOioOOO --'4

312 QUALS B11010000
25 313 QUALS 409260000
26 314 QUALS 509120000
27 3i5 QUALS 609110000
28 316 QUALS 401280000
29 317 QUALS 811140000
30 3 18 QUALS 8 I 1570000
31 3 I9 QUALS 307010000
32 320 QUALS 307180000
33 32 I QUAL5 207010000
34 322 QUALS 207260000
35 323 QUALS 107010000
3B 324 QUALS 107330000
37
38 325 P 4 1 1010000
39 320 P 5 I 1010000
40 327 P ~ 61 1010000
41 328 P 409260000
42 329 P 509120000
43 330 P 609110000
44 331 P 401280000
45 332 P 811140000
46 333 P 811570000

s 47 334 P 307010000
48 335 P 307180000
49 33B P 207010000
50 337 P 207260000
51 338 P 107010000
52 339 P 107330000
53
54
55

""'

11001 5 50 250

W)B -8 E

CHKB. BY ~ B<Y< ~>~i~

56 4000000 4PORV4 SNGLJUN

RELAP5/MOD I/014 REACTOR LOSS OF COOLANT ANAlYSIS PROGRAM

LISTING OF INPUT DATA FOR CASE

I =THIS RESTARTS RELAP,3PORVS OPENING ON LOOPSEALS VP/OWN 2 ARCS

PAGE
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RELAP5/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

67
68
69 tttttARC {ttttt
70
71
72
73
74
75
76
77

"

78

2001 5, 247, 5091 '10000, 509 120000 ~ 609100000, 107040000
2002 107050000, 107060000, 107070000, 107080000, 107090000
2003 107100000, 107110000, 107120000, 107130000, 107140000
2004 107150000, 107160000, 107{70000, 107180000, {07190000
2005 107200000, 107210000, 107220000, 107230000, 107240000
2006 107250000, 107260000, 107270000, 107280000, 107290000
2007 107300000 107310000, 107320000 107330000.. t .. . ............. ....,.. 1

79
80

tttttARC 2tette
82
83
84
85
86 tttttARC-3etttt
87
88
89 2014 609110000, 409250000, 409260000, 307040000
90 2015 307050000,307060000,307070000,307080000,307090000
91 2016 307100000, 307 110000, 307120000, 307130000, 307140000
92 2017 307150000, 307160000 3071700001307 180000
93
94
95

97 tt* PORV'S DOWNSTREAM
98
99

100
101 2046 6 { 1010000, 61 {020000, 6 { 1030000,61{040000, 6 { 1050000
102 2047 611060000, 611070000, 611080000, 511010000, 511020000
103 2048 5 I 1030000,511040000,511050000,511060000,511070000
'104 2049 511080000,511090000,511100000,511110000,511120000

- ~ 105 2050 511130000,511140000,511150000,511160000,51'l170000
106 2051 511180000, 511190000, 513010000, 515010000, 515020000
107

*
2052 515030000, 515040000, 515050000, 515060000, 515070000

108 2053 515080000,515090000 ~ 515100000,515110000,515120000
109 2054 411010000, 4 11020000, 4 {1030000, 4 11040000, 41 1050000
1 10 2055 4 1 1060000, 41 1070000, 4 1 1080000, 4 1 1090000, 4 1 1 100000'-'-" iil'"-

2o56 4{11{oooo,41{12oooo,i{{13ooo0,4i{{400oo,'4{iisoooo
112 2057 411160000,411170000,411180000i411190000,701010000
113 2058 7030{0000
114

57 4000101 399000000 401000000 0.0 0.0 0.0 1100
58 4000201 1 0.0 0.0 0.0
59 tttttttttthatt,tttttttttttttttttttttttttt
60 t I-ORCE CARDS FOR REPIPE
61 teettttttttettetttttttttttetttttttttett
62
63 tttttttttettttetttttttttttttettettttttttttttttttetttttttttttetttttt
64 e THIS RELAP RUN INCLUDES ENTIRE ARCS 1 AND 3 ~ PORV UPSTREAM AND
65 t DOWN AS WELL AS THE MAIN HEADER AND SOME DISHCHARGE PIPING
66 tttttttttttttttttttttttttttt*ttttttttttttttttttttttttet,tttttttttttt

PAGE
VI GJ D

CA ~ ~

0 W 0
I P

C)

Q
GATI <





RELAP5/MOD1/014 REACTOR LOSS OF COOLANT ANAlYSIS PROGRAM

115
116 t t t t t MAIN OISCHARGE LINE«tt t
117
118
119 2018 703020000,703030000,703040000,703050000,703060000
120 2019 703070000,703080000,703090000,703100000,703110000

. 121 2020 703120000,703130000,703140000,801010000,803010000
122 202 1 805010000, 807010000
123 2022 809010000, & 11010000, 811020000, 811030000, 811040000
124 2023 811050000, 811060000, 8 11070000, 811080000, 811090000
125 2024 811100000, 811110000, 811120000, 811130000. 811140000
126 2025 811150000,811160000,811170000,8'11180000,811190000
127 2026 811200000, 811210000, 81 1220000, 811230000, 811240000
128 2027 811250000, 8] 1260000, 811270000
129
130
131 *t* PORV UPSTREAM
132
133
134 2028 399010000, 401010000, 401020000, 401030000, 401040000
135 2029 401050000, 401060000, 401070000, 401080000 ~ 401090000
136 2030 401100000 ~ 401110000, 401120000, 401130000, 401140000
137 2031 401150000, 401160000, 401170000, 401 180000, 401 190000
138 2032 401200000, 401210000, 40'l220000, 401230000,401240000
139 2033 401250000, 401260000, 401270000, 401280000, 403010000

....140 ...,...2034...405010000 405020000 4050300001405040000 405050000,........
141 2035 405060000,405070000,405080000 '05090000.405100000
142 203B 405110000 ~ 405120000, 405130000, 405140000,405150000
143 2037 405160000, 407010000, 409010000, 409020000, 409030000
144 2038 409040000,409050000~409060000)409070000,409080000
145 2039 409090000,409100000,409110000,409120000,409130000
146 2040 409 140000, 409 150000, 409 160000, 409 170000, 409 180000
147 2041 409190000,409200000 '09210000,409220000,409230000
148 ..„ 2042. 409240000)609010000 '09020000 ~ 609030000.609040000.......
149 2043 609050000,609060000,609070000,609080000,609090000
150 2044 509010000,509020000,509030000,509040000.509050000
151 2045 509060000,509070000,509080000,509090000,509100000
152
153
154 ftttttttttttttttttttttttttttt*tttttttttt
155 t PLOT CAROS .

'" "'"" '"'"""'"'"""'"'t '

'56tttttttttttttttttttttttttttttttttttttttt,
157
158 t
159
160 20300100 HF LOWJ 410000000
161 20300200 HFLOMJ 510000000
162 20300300 HFLOMJ 610000000
163 20300400 HFLOHJ 402000000
164 20300500 MFLOW 811140000
165 20300600 HfLONJ 811570000
166 20300700 HFLO'NJ 308000000
167 20300800 HFLOWJ 208000000
168 20300900 HFLONJ 108000000
1B9
170 20301000 QUALS 411010000
171 20301100 QUALS 511010000
172 20301200 QUALS 61 'l010000

PAGE



173
174
175
17B
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
19B
197
198
i99
200
201
202
203
204
205

20301300 QUALS 409240000
20301400 QUALS 509100000
20301500 QUALS 609090000
20301600 QUALS 401280000
20301700 QUALS 811140000
20301800 QUALS 811570000
20301900 QUALS 307010000
20302000 QUALS 307180000
20302 100 QUALS 207010000
20302200 QUALS 207260000
20302300 QUALS 107010000
20302400 QUALS 107330000

20302500 P 411010000
20302600 P 511010000
20302700 P 611010000
20302800 P 409240000
20302900 P 509100000
20303000 P 609090000
20303 100 P 401280000
20303200 P 811140000
20303300 P 811570000
20303400 P 307010000
20303500 P 307180000
20303600 P 207010000
20303700 P 207260000
20303800 P 107010000
20303900 P 'I07330000

t

. Ewn OF CASE
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REI.APS/HOD1/014 REACTOR LOSS OF COOLANT ANAlYSIS PROGRAH

t.ISTING OF INPUT DATA FOR CASE 1

~AEP UNIT2 1 LINE RELAPB
2 100 NEW TRANSNT

101 RUN
4 102 BRITISH BRITISH
5 104 NOACTION
B * TINE STEP CONTROL
7
8 201 0.6000 1.0-7 2.0-4 11001 5 25 250
9 * HINOR EDITS

10
11 301 QUALS 007010000
12 302 QUALS 005200000
13 303 QUALS 013200000
14 304 P 005200000
15 305 P 007010000
1B 306 P 007380000

307 HFLOMJ 006000000
18, 308 HFLOMJ 005070000
19 309 HFLOMJ 014000000
20 310 P 007140000
21 311 P 011560000
22 312 P 013300000
23 315 HFLOMJ 007140000
24 3 l4 HFLOMJ 007380000
25 315 HFLOMJ 011560000
267-'--" '"-- -- -------"-'----- ------------------"---"-----"--""- '"
2
28 2001 5, 192, 001010000, 003010000, 005010000
29 2002 005020000,005030000,005040000,005050000 ~ 0050BOOOO
30 2003 005070000,005080000,005090000r005100000,005110000
31 2004 005120000,005130000,005140000,005150000,0051B0000
32........,2005 .005170000 ~ 005180000 ~ 005190000r005200000>00?010000
33 20o6 oo70200oo,oo703ooo0,00704oooo.oo7050ooo.o0706oooo.oo'7o7oooo
34 2007 007080000,007090000,007100000,007110000,007120000
35 2008 007130000. 007 140000, 007150000, 007160000, 007170000
36 2009 007180000, 007190000, 007200000,007210000,007220000
37 2010 007230000,007240000,007250000 '07260000,007270000
38 2011 007280000,007290000r007300000r007310000r007320000
39 2012 007330000,007340000,007350000,007360000,007370000
4O 2O13 OO73eOOOO,O073SOOOO,OOSO1OOOO,O11O1OOOO,OtlO2OOOO
4 f 0014 011030000, 01 1040000, 0 (1050000, 011060000, 011070000
42 20'l5 01 'loeoooor01 1090000r01 1 'l00000ro'll 1 10000 01 1 120000
43 2016 011130000,011140000,0)1150000,011160000,011370000

.„.... 44 .....,....20 17 ....01 1! 80000 r 01 1 190000 r 01 1 200000 r 0 1 12 10000 ~ 01 1220000
45 2038 01'l230000,011240000,011250000,011260000,011270000
46 2019 011280000 r 011290000, 011300000, 011310000, 011320000
47 2020 0'l 1330000, 011340000, 011350000, 01 'l360000, 01 1370000
48 2021 011380000,011390000,011400000,011410000,011420000,
49 2022 011430000, 011440000,011450000,01 )460000,011470000
50 2023 011480000,011490000,011500000,011510000,011520000
51 2024 011530000 ~ 011540000, 011550000. 01 3560000,0'1 1570000
52 2025 011580000, 01 1590000, 011600000, 011B 10000,011B20000
53 2026 011630000,011640000,011650000,0116B0000,011670000
54 2027 011680000,011690000,011700000,011710000,011720000
55 2028 011730000,011740000,011750000,011760000,011770000
56 2029 011780000,011790000,011800000 011810000,011820000
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RELAP5/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

57 2030 011830000,011840000.011850000,011860000 ~ 011870000
. 58 2031 011880000,011890000,011900000.011910000.011920000

h9 2032 011930000, 011940000 ~ 011950000, 00960000, 01 'I970000
60 2033 0 'l 1980000'1 1990000 ~ 0 130'f0000p 0 13020000 0 13030000
61 2034 013040000, 013050000, 013060000, 013070000, 013080000
62 2035 Ot309000OI013100000,013110000I013120000,013130000
63 2036 013140000,013150000,013160000,013170000,013180000
64 2037 013 'l90000, 013200000, 013210000, 013220000, 013230000
65 2038 013240000, 013250000, 013260000, 013270000, 013280000
66 2039 013290000, 013300000> 015010000
B7
68 *TRIPS
B9

. 70 502 TIME 0 GT NULL 0 1.500 L e JJOB TERMINATION TRIP
71 503 TIME 0 GE NULl. Q 0.0 L i VALVE OPEN
72 504 TIME 0 GE NULL 0 5.0 L 4 VALVE CLOSED
73 600 502

- 74
7$ > - HYDRODYNAMIC COMPONENTS
76
77
78 + PRESSURIZER'"'9 "

i'0

0010000 "PRESS 1" TMDPVOL
8 1 0010101 0. 0 20. 0 500. 0 0. 0 0. 0 0. 0 0. 00005 0. 0 11
82 0010200 2
83 0010201 0. 0 2500.0 1. 0 0. 1 2514. 0 1. 0 0 ~ 3 2555. 0 'I .0 0. 5 2600. 0 1.0
84 0010202 0. 7 26B7. 0 1. 0 O. 9 2700. 0 1.0 1 ~ 1 2740.0 1.0 1 . 3 2745. 0 1.0
8$ 0010203 1 5 '2747 0 1.0 1 7 2748 0 1 0 ).9 2750 0 ).0 2 0 2750 0 1 0
86 0010204 2.5 2750.0 1.0
87
88 4 LOOP SEAL GEOMETRY
89
90 0020000 "LPSL" SNGLaJUN
91 0020101 001000000 003000000 0.0 0.0 0.0 1000 i THIS kS A SHORT RADIUS ELBOQ LEAVING
92 002020'I 1 0.0 0.0 0.0
93
94 0030000 "LPSL" SNGLVOL
85 0030104 0. 1465 1.0 0.0 90.0 0.0 0.0 0.000'l5'I 0.0 00
QB 0030200 2 2500.0 1.0
97
98 0040000 "LPSL" SNGLaJUN
99 0040101 003010000 005000000 0. 0 0. 1836 0. )536 1000

100 0040201 1 0.0 0.0 0.0 i
101
102 0050000 "LPSL" PIPE
)03 0050001 20
104 0050101 0. 1465 20
105 0050301 0. 50 10
106 0050302 0.574 20
107 0050401 0.0 20
108 0050601 -90.0 7
109 0050602 0.0 10
110 0050603 90.0 20
) 'I 1 0050801 0. 000151 0. 0 20
1 12 0050901 0. 0 0. 0 B
113 0050902 0. 1636 0 ~ 1836
114 0050903 '.0 0.0 9

~
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RELAP5/NOO1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

115 0050904 0. 183B 0. 183B 10
11B 0050905 0.0 0.0 19
117 0051001 00 20
118 0051101 1000 19
i 19 0051201 3 2500. 0 584. 4 0. 0 0. 0 1

„120 0051202 3 2500.0 451. 1 0.0 0.0 2
121 0051203 3 2500.0 352. 1 0.0 0.0 3
122 0051204 3 2500. 0 276. 8 0. 0 0. 0 4
123 0051205 I 3 2500.0 218. 1 0.0 0.0 5
124 0051206 3 2500.0 169.3 0.0 0.0 6
125 0051207 3 2500. 0 141. 1 0. 0 0. 0 20
126 0051300 1

127 0051301 0.0 0.0 0.0 19
128
129 ttetetettettetttttttttettett
130 * VALVE 6MB CROSBY SAFETY
13i tttsteeteeeeeeeeeeeteeeeeeee
132 0060000 "SRV" VALVE
i33

-
006010i "0050i0000 OO70'OOOOO---O".O22"--'O".O-- 0.0'--Oi'0'0--------------"-"'34

0060201 1 0.0 0.0 0.0
135 0060300 HTRVLV
13B 0060301 503 504 100.0 0.0 e CROSBY BMB OPENING IN 10 HSEC

(in
~- ~ ~-CBX

~-- o.w n
t Al

137
'138 t OISCHARBE PIPING
139 0070000 "DISCHA1" PIPE
140 0070001 39
141 0070101 0. 20069 39
142 0070301 0. 526 4
143 0070302 1.094 14
144 * ARC STARTS HERE LEVEL 669-2"
14'5 0070303 0. 94167 17
14B 0070304 0.942 20
147 0070305 0.8425 23
148 0070306 0.844 26
i49 0070307 0.8433 29
150 0070308 0.8333 32
151 0070309 0.8333 35
152 t ARC ENDS
1 53 0070310 0. 91750 39
154 0070401 0. 0 39
155 0070601 0. 0 4
15B 0070602 -90. 0 14
157 0070603 0.0 39
158 0070801 0.000152 0.0 39
159 0070901 0.0 0.0 3
160 0070902 0. 1800 0. 1800 4
161 0070903 0. 0 0. 0 13
162 0070904 0. 1800 0. '1800 14
163 0070905 0.0 0.0 38
164 0071001 00 39
165 0071101 1000 38
166 0071201 4 14. 7 120. 0 0. 9284 0. 0 39
167 0071300
188 0071301 0.0 0.0 0.0 38
169
170 0080000 "DISCHA1" SNGLJUN

008010 i P07010000 009000000 0. 0 0 ~ 1560 0. 15BO
172 0080201 1 0.6 0.0 0.0

COPI

1000 eLOSSES FOR A 12 IH ELBOQ

~ ~ ~ ~ -- ~h
- -"m'--





RELAP5/MOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM

173
174 0 INPUT A BRANCH HERE FOR A COMPLETE MODEL
175
176 0090000 "DISCHA1" SNGLVOL
177 0090101 0.7771 0.5 0.0 0.0 -90.0 -0.5
178 0090200 4 14.7 120.0 0.9284
j79
180 0100000 "DISCHA1" SNGLJUN
181 0100101 009010000 011000000 0.0 0.0 0.
182 0100201 1 0. 0 0. 0 0. 0
183
184

~
0110000 "DISCH1A" PIPE

185 0110001 99
18B 0110101 0. 7771 99
187 0110301 1.039 14
188 0110302 0. 53025 18
189 0110303 0. 5 22
190 0110304 0.53025 2B
191 0110305 0. 9875 56
192 0110306 0.475 6B
193 0110307 0.49359 79
194 0110308 0.46875 87
195 0110309- 0.51172 95
19B 0110310 0. 95 99
197 0110401 0. 0 99
198 0110601 -90. 0 14
199 01 10602 -45. 0 18
200 0110603 -90. 0 22
201 0110604 -45. 0 26
202 0110605 -90.0 56
203 0110606 0.0 87
204 0110607 -90.0 95
205 0110608 0.0 99
20B 0110801 0.000189 0.0 99
207 01 10901 0. 0 0. 0 13
208 0'110902 0.078 0.078 14
209 0110903 0. 0 0. 0 17
210 0110904 0. 078 0. 078 18
211 0110905 0.0 0.0 21
212 0110906 0.078 0.078 22
213 0110907 0.0 0.0 25
214 0110908 0. 078 0. 078 26
215 0110909 0.0 0.0 55
216 0110910 0. 156 0. 156 56

01109'l1 0.0 0.0 65"- -------""""" ""-""""'"'"'"
218 0110912 0. 156 0. 156 66
219 0110913 0. 0 0. 0 78
220 0110914 0. 15B 0. 15B 79
221 0110915 0.0 0.0 8B
222 0110916 0. 15B 0. 156 87
223 0110917 0. 0 0. 0 94
224 0110918 0. 15B 0. 156 95
225 0110919 0.0 0.0 98
22B 0111001 00 99
227 0111101 1000 98
228 0111201 4 14.7 120.0 0.928
229 01 1 1300 1

230 0111301 0.0 0.0 0.0 98

4 0.0 99

0.0001B9 0.0 00

O---iO'OO--'



RELAPS/HOD1/014 REACTOR LOSS OF COOLANT ANALYSIS PROGRAM PAGE

231
232 0120000 "DISCHA1" SNGLJUN
233 0'1 20101 011010000 013000000 0. 0 0. 0 0. 0 1000
234 0120201 1 0.0 0.0 0.0
235
238 0130000 "DISCHA1" PIPE
237 0130001 30
238 0130101 0. 7771 30
239 0130301 0. 95 8
240 0130302 1. 0 20
241 0130303 0. 5 30
242 0130401 0. 0 30
243 0130601 0.0 30
244 0130801 0. 000169 0. 0 30
245 0130901 0.0 0.0 5
248 0130902 0. 156 0. 156 6
247 0130903 0. 0 0. 0 19
248 0130904 0. 156 0. 156 20
249 0130905 0.0 0.0 29
250 0131001 00 30
251 0131101 1000 29
252 0131201 4 14.7 120.0 0.9284 0.0 30

*

253 0131300
254 0131301 0.0 0.0 0.0 29
255
256 0140000 "DISCH1A" SNGLJUN
257 0140101 013010000 015000000 0. 0 0. 0 0. 0 0100
258 0140201 1 0.0 0.0 0.0
259
260 0150000 NATMOSN TMOPVOL
281 0150101 10000.0 10000.0 0.0 0.0 0.0 0.0 0.00003 0.0 11

262 0150200 4
283 0150201 0. 0 14. 7 120. 0 0. 9284
264
265 > PLOT CARDS
268
267 20300100 QUALS 007010000
268 20300200 QUALS 005200000
269 20300300 QUALS 013200000
270 20300400 P 005200000
271 20300500 P 007010000
272 20300600 P 007380000
273 20300700. MFLOWJ 008000000
274 20300800 HFLOWJ 005070000
275 20300900 HFLOWJ 014000000
276 20301000 P 007140000
277 20301100 P 011560000
278 20301200 P 013300000
279 20301300 MFLOWJ 007140000
280 20301400 HFLOWJ 007380000
281 20301500 MFLOWJ 011560000
282 .END OF CASE



Technical Report
TR-5364-1
Revision 0

~ ~

4-478
A TELEDYNE

ENQlNEERINQ SERVlCES

'I.IE E~EPIPE I

These are input listings of Control Data Corporation's RELAP post-

processor, REPIPE. Each set represents direction cosines of the RELAP model as

well as structural node assignments. On the Unit 1 PORV model, it was necessary

to break up the model in two sections because of REPIPE's size limitations.

~In ut Set Model Section Unit

4.10.1
4.10.2
4.10.3

1

1

2 (quarter Model)
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4.10.1 Unit 1 - Model Section A





~ t

NOROPV=399010000,811270000,307040000, 107040000
51 1010000, 4 1 1010000, 609 110000, 509120000, 409260

~ 805010000t 6'1 1010000,
000$

112 107040000 0. -1.0 0. /
112 107050000 0. -1.0 0. /
112 107060000 0. - 1. 0 0. /
112 107070000 O. -1. 0 0. )
112 107080000 0. -1. 0 0. /
) 12 107090000 0. - i . 0 0. )
112 107100000 0. -1. 0 O. /
4'12 107110000 0. -1.0 0./
112 107120000 0. -1.0 O./
f 12 107130000 0. -1. 0 0. /
112 107140000 0. -1. 0 0. /
106 -107050000 0. -1. 0 0. /
106 - 107060000 0. - 1. 0 0. /
iOB - 107070000 0. - 1. 0 0. )
10B -107080000 0. -1. 0 0. /
106 -107090000 0. -1.0 0.)
10B -107100000 O. -1.0 0. /
)06 -107110000 0. -1.0 0./
10B "107120000 0. -1. 0 0. /
10B - 307130000 0. - 1. 0 0. )
106 -107140000 0. "1.0 0./
106 -107150000 0. -1. 0 0. /
104 107150000 0. 7723 0. 0. 6353/
104 107 160000 0. 7723 0.

*

0. 6353/
104 107170000 0. 7723 0 0.6353/
10301 -107160000 0.7723 0. 0.6353)
10301 - 107 170000 0. 7723 0. 0. 6353/
10301 -107 l80000 0.7723 0. 0.6353)
10302 107180000 0. 9948 0. 0. 1018/
10302 107190000 0. 9948 0. 0. 1018)
10302 107200000 0. 9948 0. 0. 1018/
10201 -107190000 0. 9948 0. 0. 1018)
10201 -107200000 0. 9948 0. 0. 1018/
1020'i -107210000 0. 9948 0. 0. 1018/

$ PIPES
INLINE 10 ~ KBLOCK 280 t K. IPEi 10 ~ KPLOT( 1 ) x 1 t KWAVEz1 t
KPRINT=-1, KPNV=1,KSTEP=3,

- ~ ~- -- tll ~ 4) D
0 A h

I Q>

CO
R7
YD

O

10202 107210000 0. 8945 0. -0. 4470/
10202 107220000 0.8945 0. -0.4470/
10202 107230000 0.8945 0. -0.4470/
10001 -107220000 0.8945 O. -0.4470/
10001 -107230000 0.8945 0. -0.4470/
1000) -107240000 0.8945 0. -0.4470)
10002 107240000 0.8454 0. -0.5342/
10002 107250000 0.8454 0. -0.5342)
10002 107260000 0.8454 0. -0.5342/
990) -107250000 0.8454 0. -0.5342)
9901 -f07260000 0.8454 0. -0.5342/
5)0) -107270000 0.8454 0. "0.5342)

OY ~~ BATE ~ZI
CHKO. BY ~PI BATE t ~< jtZ

9902 107270000 0.0195 O. -0.9998/
9902 107280000 0. 0195 0. -0. 998/
9902 107290000 0. 0195 0. -0. 998/
0801 -107280000 0.0195 0. -0.998/
9801 -107290000 0.0195 0. -0.998/
9801 -107300000 0. 0195 0. -0. 998/
9802 107300000 -0.2497 0 -O.SB83/
0800 107310000 -0.2497 O. -0.9d83)
9802 107320000 -0.2497 0. -0.9683/





I

97 - '107310000 -0. 2497 0. -0. 9683/
97 -107320000 -0.2497 0. -0.9683/
A[7 -108000000 -0.2497 0. -0.9683/
222 307040000 , 0 ~ -1.0 0./
'222 307050000 0. -1. 0 0. I
222 307060000, 0., -1. 0 0. /
222 307070000 0 ~ -1 ' 0./
222 307080000 0. -1.0 0./
222 307090000 0. "f.O 0./
222 307 100000 0. " 1. 0 0. /
222 307110000 0. -1.0 * 0./
216 -307050000 0. -1.0 0./
216 -307060000 0. -1.0 0./
216 -307070000 0. -1.0 0./'15 -307080000 0. -1.0 0./
216 -307090000 0. -1.0 0. /
216 -307100000 0. - 1. 0 0. /
21e -307110000 0. -1.0 0./
216 -307 120000 0. " 1. 0 0. /
2 14 307 120000 0. 0047 0. -0. 99999/
214 307130000 0.0047 O. -0.99999/
2 14 307 140000, 0. 0047 0., -0. 99999/
20801 "307130000 0.0047 0. -0.98999)
20801 -307140000 0.0047 0. -0.99999/
20801 -307150000 0. 0047 0. -0. 99999/
20802 307150000 -0.2497 0. -0.9683/
20802 307160000 -0.2497 0. "0.9683/
20802 307170000 -0.2497 0. -0.9683/
~OP -307160000 -0.2497 0. -0.9683/
506 -307170000 -0.2497 0. -0.9683/
20B -308000000 -0.2497 0. -0.9683/
285 703010000 0. -1.0 - 0./
285 703020000 0. -1.0 0./
285 703030000 0. -1.0 0./
285 703040000 0. -1.0 O.I
285 703050000 0. -1.0 0./
285 703060000 0. -1.0 0./
285 703070000 0. -1.0 0./
285 703080000 0. -1.0 0./
285 703090000 0. -1.0 0. /
285 703100000 0. -1.0 0. /
285 703110000 0. -1. 0 0. /
260 703120000 0. -1.0 0./
260 703130000 0. -1.0 0./
260 704000000 0. -1.0 0./
260 802000000 0. -1.0 0./
260 804000000 0.0 -{.0 0.0/
260 806000000 0.0 -1.0 0.0/
260 808000000 0. - 1. 0 0. I
260 810000000 „0. -1.0 0./
260 811010000 0. -1.0 0./
260 811020000 0. -1. 0 0. /
260 811030000 0. -1.0 0. /
260 811040000 0. -1.0 0. /
260 811050000 0. -1.0 0. /
260 811060000 0. -1.0 0./
260 811070000 0. -1.0 0. /
260 811080000, 0, -1. 0 0. /
260 8 ) 1090000 0. -1. 0 0. /
260 811100000 0. -1.0 O./





'

750 401010000 0. 6890 0. 707 1 -0. 159 1/
750 401020000 0. 8890 0. 7071 -0. 1591/,
750 401030000 0. 6890 0. 707 1 "0. 159 1/
725 -401010000 0. 6890 0. 707 1 -0. 1591/
.725 -401020000 0.6890 0.7071 -0. 1591/
725 -401030000 0.6890 0.7071 -0. 1591/

-725 -40 1040000 0. 6890 0. 707 1 -0. 159 1/
'720 401040000 0. 0 1. 0 0. 0/
720 401050000 0 ~ 0 1.0 0.0/
720 401060000 0. 0 1. 0 0. 0/

;720 401070000 0. 0 1. 0 0. 0)
4720 401080000 0. 0 1.0 0. 0/
<720 4o1oeoooo o.o i.o o.of
'720 401100000 0.0 ~ 1.0 0.0/
:720 401110000 0.0 1.0 0.0/
715 -401050000 0.0 1.0 „0.0/
'715 -401060000 0.0 1.0 0.0/
i715 401070000 0 0 1 0 0 0/
715 "401080000 0.0 1.0 0.0/
'715 -401090000 0.0 1.0 0.0/
715 -401100000 0.0 1.0 0.0/
715 -401110000 0.0 1.0 0.0/
715 -401120000 0.0 1.0 0.0/
710 401120000 1.0 0.0 0.0/
710 401130000 1.0 0.0 0.0/
710 401140000 '1.0 0.0 0.0/
7 10 401 150000 1. 0 0. 0 0. 0/
710 401160000 1. 0 0. 0 0. 0/
710 401 170000 1. 0 0. 0 0. 0/
710 401180000 1. 0 0. 0 0. 0/
700 -401130000 1.0 0.0 0.0/
700 -401140000 1.0 0.0 0.0/
700 -401150000 1.0 0.0 0.0/
700 -401160000 1.0 0.0 0.0/
700 -40'1170000 1.0 0.0 0.0)
700 -401180000 1.0 0.0 0.0/
700 -401190000 1.0 0.0 0.0/
690 401190000 0.0 1.0 0.0/
690 401200000 0.0 i.O 0.0/
690 401210000 " 0.0 1.0 0.0/
690 401220000 0.0 1.0 0.0/
690 401230000 0.0 1.0 0.0/
690 401240000 0. 0 1. 0 0. 0/
690 401250000 0.0 1.0 0.0/
690 401280000 0.0 1.0 0.0/
675 -401200000 0.0 1.0 0.0/
875 -401210000 0.0 1.0 0.0/
675 -401220000 0.0 1.0 0.0/
875 -401230000 0. 0 1. 0 0. 0/
875 -401240000 0.0 1.0 0.0/
675 *-401250000 0.0 1.0 0.0)
875 -401260000 0.0 1.0 0.0/
675 -401270000 0.0 1.0 0.0/
870 401270000 -0. 935 0. 0 "0. 3581/
870 402000000 -0.935 0.0 -0.3581/
670 404000000 -0.935 0.0 -0.3581/
595 -402000000 -0.935 0.0 -0.3561/
595 -404000000 -0.935 0.0 -0.3561/
595 -405010000 -0.935 0.0 -0.3561/
595 ) 405010000 -. 9994 0. 0 -.0341/

CD M CD
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260
260
260
2601
260i
2601
2601

-703040000 0
-703050000 0

-1.0 0 ~ /
-1.0 0./

2601 -703060000 0
2601 '703070000 0
2601 -703080000 0

-1.0 0./
-1.0 0./
-1.0 0./

811110000 0. '1.0 0./
811120000 0. -1.0 0./
811130000 0. -1.0 0./

-703020000 0. - 1 . 0 0. /
-703030000 0. - 1. 0 0. )

m -I -I
lD M CO( I 0

CJl M
~ Vl. Col N
O 4 O

N
C)

ED

0

260i -703090000 0
2601 -703100000 0
2601 -703110000 0

-703120000 02601

-1.0 0./
-'I.o 0./
-1.0 0./
-1.0 0./

-703130000 0. -1. 0 0. /
-704000000 0. -1. 0 0. /
-802000000 0. -i.0 O.)
-804000000 0.0 -1.0 0.0/
-806000000 0.0 -1.0 0.0/
-808000000 O. - 1 . 0 0. /
-e Iooooooo O.

" -1.O O./
-811010000 0. -1.0 0. /
-811020000 0. -1.0 0.)
-811030000 0. -1.0 0. /

90
90
90
90
90
90
IIO
90
90
90
90 -Bii040000 0. -1.0 0.)
90
90
90
90

-811050000 0
-811060000 0
-811070000 0
-811080000 0

-1.0 0. /""'""-'i.o""" o./"
-1.0 0. /
-1.0 0. )

90 -811090000 0
90 .-811100000 0
90 -811110000 0
90 -8 11 120000 0

-1.0 0. /
-1.0 0./
-1.0 0./
-1.0 0.)

90 -8 I I 130000 0 -1.0 0. /
90
88
88
88
ee
86
BS

-811140000 0. -1.0 0./
811140000 -0.6667 -0.7071 0.2356/
8'I1150000 -0.6667 -0.7071 0.2356)
811160000 -.0. 6667 -0. 7071 0. 2356/
811170000 -0.6667 -0.7071 0.2356/

-811150000 -0. 6667 -0. 7071 0. 2356/
-0.7071 0.2356)- 8 1 1 160000 -O. 6667

-1.0 0. /"""-'i.o ""'""""'./
-1.0 0,/
-1.0 0.)

84
84
82
82

811200000 0.
8 I 12 10000 0.

-811190000 0.
-8 1 1200000 0.

86 -811170000 -0. 6667 -0. 7071 0. 2356/
II8 -8'I 1180000 -0.6667 -0.7071 0.2356/
84 811180000 0. -1. 0 0. /
84 81iiBOOOO-" - O."' --- -'I;O "------'O.'i

z9

82
82
80

-8 112 10000 0
-811220000 0
811220000 -0.2356

-1.0 0./
-1.0 0.)
-0. 707 1 -0. 6667/

80 811230000 -0. 2356 -0. 7071 -0. 6667/
80 811240000 -0.2356 -0.7071 -0.6667/
80
76
76

8 1 1250000 -0. 2356 -0. 7071. -0. 6667)
-81 1230000 -0. 2356 -0. 707 1 "0. 6667/
-811240000 -0. 2356 -0. 7071 -0. 6667/

76 -8 I 1250000 -0. 2356 -0. 707 1 -0. 6667/
76 "811260000 -0. 2356 -0. 7071 *-O.6667)

400000000 0. 6890 0. 7071 -0. 1591/750





595$ 405020000 -.9994 0.0 -.034$ /
5951 405030000 -.9994 0.0 -.0341/
590 -405020000 -.9994 0.0 -.0341)
590 -405030000 -.9994 0.0 -.034$ /
590 -405040000 -.9994 0.0 -.0341)
5901 405040000 -.9703 0.0 .2420/
5901 405050000 -.9703'.0 .2420/
5901 405000000 -.9703 0.0 .2420/
585 -405050000 -.9703 0.0 .2420/
585 -405060000 -.9703 0.0 .2420/
585
5851

-405070000
405070000

-.8703 0.0 .2420/
-.8217 0.0 .570/

E851
5851

405080000
405090000

-. 8217
-. 8217

0.0 .570/
0.0 .570/

5851 405100000 -.8217 0.0 .570/
5851 405110000 -. 8217 0. 0 . 570/
575
575
575

-405080000
-405090000
-405100000

-.8217 0.0 .570/
-.8217 0.0 .570/
-.8217 0.0 .570)

575
575
5751
5751
5751

-405 $ 10000
-405 120000

405 120000
405 130000
405140000

-. 8217
-. 8217
-.49G2
-.4962
-.4962

0.0 .570/
0.0 .570/
0.0 .8682/
0.0 .8G82/
0.0 .8682/

5751 405 $ 50000 -. 4962 0. 0 . 8682/
5751 406000000 -.4962 0.0 .8682/
435 -405130000 -.4962 0.0 .8682/
435 -405140000 -.4962 0.0 .8682/
435 -405150000 -.4962 0.0 .8682)
435 -406000000 -.4962 0.0 .8682/
435 -408000000 -.4962 0.0 .8682/
435$ 408000000 -.24165 0.0 .97030/
440 -409010000 -. 24165 0. 0 . 97038/
4401 409010000 -. 1623 0. 0 . 9867/
450 -409020000 -. 1623 0.0 .9867)
4501 409020000 .0623
460$ 409030000 .0623
450$ 409040000 .0623

0. 0 . 8981/
0.0 *.9981/
0.0 .998$ /

450$ 404050000 .0623 0.0 .9981/
400 -409030000 ."0623 0.0 .9981/
460 -409040000 .OG23 0.0 .998$ /
460 -409050000 .0023 0.0 .8981/
460 -409000000 .OG23 0.0 .9981/
4601
4601

409060000 .4362
409070000 .4362

0.0 .8999/
0.0 .8999/

460$
4001

4090SOOOO .4362 0.0 .8999/
409090000 .4362 0.0 .8999/

465 -409070000 .4362 0.0 .8999/
465 -409080000 .4362 0.0 .8899/
465 -409090000 .4302 0.0 .8999/
465 -409100000 .4362 0.0 .8999/
4651 409 100000 . 76 0. 0 . 6500/
4651 409110000 . 76 0. 0 . 6500/
465$ 409120000 .76 0.0 .6500/
465'I 409130000 .76 0.0 .6500/
475 -409110000
475 -409120000
475 -409130000
475 -409 140000

409 140000480

.76 0.0 .6500/

.76 0.0 .6500)

.76 0.0 .6500/

.76 0.0 .6500)
-0.044 -.3742/0.9263



480
480
480

409150000 0.9263 -0.044 -.3742/
409160000 0 '263 -0.044 -.3742/
409 170000 0. 9263 -0. 044 - . 3742/

480 409180000 0.9263 -0.044 -.3742/
480 409190000 0.9263 -0.044 -.3742/
480 409200000 0.9263 -0.044 -.3742/
480 409210000 0.9263 -0.044 -.3742/
480 409220000 0.9263 -0.044 -.3742/
48P 409230000 0.9263 -0.044 -.3742/
480
52S

409240000 0.9263 -0.044 -.3742/
411010000 0. 9263 -0. 044 -. 3742/

525 411020000 0.9263 -0.044 -.3742/
525 411030000 0.9263 -0.044 -.3742/
5)0 -409150000 0.9263 -0.044 -.3742/
510 -409160000 0.9263 -0.044 -.3742/
510 -409170000 0.9263 -0.044 -.3742/
510 -409180000 0.9263 -0.044 -.3742/
510 -409190000 0.9263 -0.044 -.3742/
510 -409200000 0.9263 -0.044 -.3742/
510 -409210000 0.9283 -0.044 ".3742/
510 -409220000 0. 9283 -0. 044 -. 3742)
510 -409230000 0.9263 -0.044 -.3742/
510 -409240000 0.9263 -0.044 -.3742)
510 -409250000 0. 9263 -0. 044 -. 3742/
530 -4 11020000 0.9263 -0.044 -.3742/
530 -411030000 0.9263 -0.044 -.3742/
535 -41 'l040000 0. 9283 "0. 044 -. 3742/
600 608000000 -0.292 -0.0464
BOO 609010000 -0.292 -0.0464
665 -609010000 -0.292 -0.0464
665 -609020000 -0.292 -0.0484

0.9563/
0.9563/
0.9563/
0.9563/

660 609020000 -0.9282 -0.0464 0.3742/
660 609030000 -0.9262 -0.0464 0.3742)
660 609040000 -0.9262 -0.0464 0.3742/
860 609050000 -0.9262 -0.0464 0.3742/
660 609060000 -0.9262 -0.0464 0.3742/
660
860
680

609070000 -0.9262 -0.0464 0.3742/
609080000 -0.9262 -0.0464 0.3742/
609090000 -0.9262 -0.0464 0.3742/

825 6 11010000 -0. 9262 -0.0484 0.3742/
825 611020000 -0.9262 -0.0464 0.3742/
825 611030000 -0.9262 -0.0464 0.3742/
635 -609030000 -0.9262 "0.0464 0.3742)

35 -609040000 -0.9262 -0.0464
35 -609050000 -0.9262 -0.0464

83S -609060000 -0.9262 -0.0464
835 -609070000 -0.9282 -0.0464
635 -609080000 -0.9262 -0.0484
635 -609090000 -0.9262 -0.0464
835 -609100000 -0.9262 -0.0464

0.3742/
0.3742)
0.3742/
0.3742/
0.3742/

0.3742)
0.3742/

815 -611020000 -0.9262 -0.0464 0.3742)
815 -611030000 "0. 9262 -0. 0464 0. 3742/
815 -611040000 -0. 9262 -0. 0464 0. 3742)
435 508000000 0.9670 -0.2548 0.0/
435 509010000 0.9870 -0.2548 0.0/
430 -509010000 0.9670 -0.2548 0.0/
430 -509020000 0.9670 -0.2548 0.0/
429 '09020000 0.3745 -0.0292 0.9268/
429 509030000 0-3745 -0.0292 0.9268)
429 509040000 0.3745 -0.0292 0.9288/





429 509050000 0.3745'0.0292 0.9268/
429 509060000 0.3745 -0.0292 0.9268/
429 509070000 0.3745 -0.0292 0.9268/
429 509080000 0.3745 -0.0292 0.9268/

0.9268)429 509090000 0.3745 -0.0292
429 509100000 0.3745 -0.0292 0.9268/
385 511010000 0. 3745 '0. 0292 0. 9268)
385 511020000 0. 3745 -0. 0292 0. 9268/
400 -509030000 0.3745 -0.0292 0.9268/
400 -509040000 0.3745 -0.0292
400 -509050000 0.3745 -0.0292
400 -509060000 0.3745 „ -0.0292
400, -509070000 0.3745 -0.0292

0.9268/
0.9288/
0.9268/
0.9268/

400 -509080000 0.3745 -0.0292 0.9268/ .

400 -509090000 0.3745 -0.0292 0.9268/
400 -509100000 0.3745 -0.0292 0.9268/
400 -509110000 0.3745 -0.0292 0.9268/
380 -511020000 0.3745 -0.0292
380 -511030000 0.3745 -0.0292
810 611040000 0.0 -„1.0 0.0/
810 811050000 0.0 -1.0 0.0/
810 811060000 0.0 -1.0 0.0/
610 611070000 0.0 -1.0 0.0/
335 -811050000 0.0 -1.0 0.0/
335 -611060000 0.0 -1.0 0.0/
335 -611070000 0.0 -1.0 0.0/
335 -812000000 0.0 -1.0 0.0/
535 411040000 0.0 -1.0 0.0/
535 411050000 0.0 -1.0 0.0/
535 41'I060000 0.0 -1.0 0.0/
535 411070000 0.0 -1.0 0.0/
540 -411050000 0.0 -1.0 0.0/
540 -4 I 1060000 0. 0 - 1. 0 0. 0/
540 -411070000 0.0 -1.0 0.0/
540 . -411080000 0.0 -1.0 0.0/
545 411080000 .285 0.0 -.9585/
645 411090000 .285 0.0 -.9585)
545 411100000 .285 0.0 -.9585/
55001 "41I090000 .285 0.0 -.9585)
55001 -411100000 .285 0.0 -.9585/
55001 -411110000 .285 0.0 -.9585)
55002 411110000 -. 107 0.0 -.9943/

65002 4 11130000 -. 107 0.0 -.9943/
55501 -411120000 ". 107 0.0 -.9943)
55501 -411130000 -.107 0.0 -.9943/
55501 -411140000 -. 'I07 0.0 -.9943/
55502 411140000, -.483 0.0 -.876/
55502 411150000 -.483 0.0 -.876)
55502 411160000 -.483 0.0 -.878/
56001 -411150000 -.483 0.0 -.876)
56001 -411160000 -.483 0.0 -.876/
56001 -411170000 -.483 0.0 -.876)
56002 411170000 -.7064 0.0 -.7078/
56002 411180000 -.7064 0.0 -.7078/
295 -411180000 ...-., ~ 7084 0.0 -.7078/
295 -412000000 -.7064 0.0 -.7078/
375 511030000, 0.0 -1.0 0.0/
975 511040000 0.0 -1.0 0.0/
975 511050000 0.0 -1.0 0.0/

0.9268/
0.9268/





375 511060000 0.0 -1iO 0.0/
370 -511040000 0.0 -1.0 0.0/
370 -511050000 0.0 -1.0 0.0/
370 -511060000 0.0 -1:0 0.0/
370 -511070000 0.0 -1.0 0.0/
365 511070000 -.826 0.0 -.563/
365 511080000 -.826 0.0 -.563)
36001 "511080000 -.826 0.0 -.563/
36001 -511090000 -.826 0.0 -.563)
38002 511090000 -.633 0.0 -.7745/
36002 5'I1100000 -.633 0.0 -.7745/
3B002 511110000 -.B33 0.0 -.7745/

„
3550.1 -511100000 -.633 0.0 -.7745)
35501 -511110000 -.633 0.0 -.7745/
55501 -511120000 -.633 0.0 -.7745)
35502 511120000 -.264 0.0 -.967/
35502 511130000 -.264 0.0 -.967/
35502 511140000 -.264 0.0 -.967/
35001 -511130000 -.264 0.0 -.967/
35001 -511140000 -.264 0.0 -.967/
3500) -511150000 -.264 0.0 -.967)
35002 511150000 . 1G9 0.0 -.985B/
35002 511160000 . 169 0.0 -.9856/
35002 5'11170000 . 169 0.0 -.9856/
34001 -511160000 .169 0.0 -.9856/
34001 -511170000 .169 0.0 -.9856/
34001 -511180000 . 169 0.0 -.9856)
34002 511180000 .415 0.0 -.9099/
33501 -512000000 .415 0.0 -.9099)
33502 512000000 .525 0.0 -.851/
33502 612000000 0. 525 0. 0 -0. 851)
33502 514000000 .525 0.0 -.851/
32501 -514000000 .525 0.0 -.85'I)
32501 -515010000 ~ 525 0. 0 -. 851/
32502 515010000 .773 0.0 -.635)
32502 515020000 .773 0.0 -.635/
32502 515030000 .773 0.0 -.635)
32001 -515020000 .773 0.0 -.635/
3200k -515030000 .773 0.0 -.635)
32001 -515040000 .773 0.0 -.635/
32002 515040000 .981 0.0 -. 195)
32002 515050000 . 981 0. 0 -. 195/
32002 515060000 . 981 0. 0 -. 195)
31001 -515050000 .981 0.0 -.195/
3100'1 -5150GOOOO . 981 0.0 -. 195)
31001 -515070000 .981 0.0 -. 195/
31002 515070000 . 957 0. 0 . 290)
31002 515080000 .957 0.0 .290/
51002 515090000 . 957 0.0 . 290)
30001 -515080000 .957 0.0 .290/
30001 -515090000 .957 0.0 .290)
30001 -515100000 "

. 957 0. 0 . 290/
30002 515100000 . 812 0. 0 . 583)
30002 515110000 . 812 0. 0 . 583/
295 -515110000 .812 0.0 .583)
295 -516000000 . 812 0. 0 .583/
2951 5 16000000 -0. 648 0. 0 -. 761)
2951 412000000 -0.648 0.0 -.761/
2951 702000000 -0.648 0.0 -. 761)
290 -702000000 -0. 648 0. 0 ".761/



290 .-703010000 -0. 648 0. 0 - . 761/
99999/

SSTEPS TSTEP(1) =0.001, 1.0$

I
~ 5
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r

BY QA'~ DATE ~fK p-T-

CHKD. BY ///~ DATE 4 ZC -8z

SPIPES
INLlNE=3,KBLOCK=200, KP IP E > 10, KPLOT( 1 ) = 1, KNAVE=1,
KPRINTi

"
1, KPNV'=" 1, KST'EP=3,

NDROP V=81 t 260000, 307050000, 107050000, 703010000. 8 1 1 150000,
307 180000. 107330000, 8 1 1260000, 9780800004

115 106000000 0.3498 0. 0.9368/
115 107010000 0.3498 0. 0.9368/
115 107020000 0.3498 0. 0.9368/
1 15 107030000 0.3498 0. . 0.9368/
114 -107010000 0.3498 0. 0.9368/
) 14 -107020000 0.3498 0. 0.9368/
114., - 107030000 0.3498 0. 0.9368/
tt4 -107040000 0.3498 0. 0.9368/
164 206000000 0.9966 0. 0.0819/
164 207010000 0.996B 0. 0.0819/
164 207020000 0.9966 0. 0.0819/
164 207030000 0.9966 0. 0.0819/
162 -207010000 0. 99GB 0. 0. 0819/
162 -207020000 0.9966 0.

*

0.0819/
162 -207030000 0. 99GBO 0. 0. 08 19/
162 -207040000 0. 996B 0. 0.0819/
160 207040000 0. -1. 0 0. /
160 207050000 0. -1.0 0./
160 207060000 O. - 1. 0 0. /
160 207070000 0. -1. 0 0. /
160 207080000 0. -1. 0 0. /
160 207090000 O. - 1. 0 0. /
160 207100000 0. -1.0 0./
160 207110000 O. -1.0 0./
160 20? 120000 O. -1. 0 0. /
160 207130000 O. -1. 0 0. /
152 -207050000 0. -1.0 0./
152 -207060000 0. -1.0 0./
152 -207070000 0. -1.0 0./
152 -207080000 0. -1.0 0./
152 -207090000 0. -1.0 0./
152 -207 100000 0. - 1. 0 0. /
152 -207110000 0. -1. 0 0. /
152 -207120000 0. -1.0 0./
152 -20? 130000 0. -1.0 0. /
152 -207140000 0. -1.0 0./
150 207140000 0. 9202 0. -0. 3915/
150 207 150000 0. 9202 0. -0. 39 t5/
150 207 160000 0. 9202 0. -0. 39 15/
14801 -207150000 0. 9202 0. -0. 3915/
14801 -207160000 O. 9202 0. -0.3915/
14801 "207170000 0. 9202 0. -0. 3915/
14802 207170000 0.5647 0. -0.8253/
14802 207180000 0.5647 0. -0.8253/
14802 207190000 0.5647 0. -0.8253/
14601 -207180000 0.5647 0. -0.8253/
14601 -207190000 0. 5647 0. -0. 8253/
14601 -207200000 0.5647 0. -0.8253/
14602 207200000 0.0318 0. -0.9995/
)4602 2072 10000 0.0318 0. -0.9995/
14602 207220000 0.0318 0. -0.9995/
14401 -207210000 0.0318 0. -0.9995/
14401 -207220000 0.0318 0. -0.9995/
$ 4401 -207230000 0.0318 0. -0.9995/
14402 207230000 -0.2497 0. "0.9683/



14402 207240000 "0.2497 0. -0.9683/
14402 207250000 -0.2497 0. "0.9683/
142 -207240000 -0.2497 0. -0.96831
142
142

-207250000 -0.2497 0. -0.9683/
-208000000 -0.2497 0. -0.9683/

224 306000000 -0.4621 0. -0.8868/
224 307010000 -0. 4621 0. -0. 88681
224 307020000 -0. 4621 0. -0. 8868/
224

"
307030000 '-'0.462' 'O.--'----O.8868/

223 -307010000 -0. 462 1 0 -0.8868/
~ I 223 307020000 0 4621 0 0'8868/

223 -307030000 -0.4621 0. -0.8868/
023 -307040000 -0.4621 0. -0.8868/
285"
288
285
285
285
285
285
285

703030000 0
703040000 0
703050000 0
703060000 0

-1.0 0./
-1.0 0./
-1.0 0. /
-1.0 0./

703070000 0. -1,0 0./
703080000 0. - 1. 0 0. I

703010000 0. -1. 0 0 ~ /
703020000 0. -) ~ 0 0./

285 703090000 0 -1.0 0./
285
285
285
285
285

703100000 0. -1. 0 0. /
703110000 O. -1.0 0./
703120000 0. -1.0 0./
703130000 0. -1 ~ 0, 0./
704000000 0. - { . 0 0. I

285 308000000 0.0 -1.0 0.0/
285 802000000 . 0. -1.0 O.j

-1.0285 804000000
285 208000000 0.0 - 1.0 0.0/

0./
285 806000000 0. -1.0 0./
285 808000000 0. -'l.o 0./
285 108000000 0.0 "1.0 0.0/
285 8 10000000 0. - 1. 0 0. /
285 81 l010000 0
285 811020000 0

-1.0 0./.
-1.0 0. /

285 8 11030000 0. -.1. 0 0. /
285 '11040000 0. -1.0 0./
285 8 11050000 0. -1. 0 0. /
285 8 1 1060000 0. - 1. 0 0. /
285 8 1 1070000 0
285 8 1 1080000 0

-1.0
-1.0

0./
0.-/

285 8 1 1090000 0
285 811100000 0

-1.0 0. /'-'1.0 0./
285
285
285
90

811110000 0
811120000 0
8 11130000 0

-703020000 0

-1.0 0./
-1.0 0./
-1.0 0. /
-1.0 0./

90 -703030000 0. -1.0 0./
90 -703040000 0. -1 ~ 0 0./
90 -703050000 0. -1.0 0./
QO -703060000 0. -3.0 0./
90
90
90
90

-703070000 . 0.
-703080000 0.
-703090000 0.
-703100000 0.

-1.0 O./--'--i:O"" ""O./
-1.0 0./-{.O" "

0./'0,

-703110000 0. -1.0 0./
80; -703120000 0. - i . 0 0. /
SO -703130000 O. -1. 0 0. /





90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
74
82
82
82
62
62
82
62
62
62
82

-704000000 0
-802000000 0.
-804000000 0.
-806000000 0.

*
-808000000 0.
-810000000 0
-8 I 1010000 0.
-811020000 0
-811030000 0
-8 1 1040000 0
-81i050000 0
-811060000 0
-8 1 1070000 0
-811080000 0
-811090000 0
-811100000 0.
-811110000 0.
-811120000 0.
-811130000 0.
-811140000 0.

811260000 0.0 -1.0
811270000 0. 0
811280000 0.0
811290000 0.0
811300000 0.0
811310000 0.0
811320000 0. 0
811330000 0. 0
811340000 0.0
811350000 0.0
8 I 1380000 0. 0
811370000 0.0
8 I I380000 0. 0
811390000 0.0
8'II400000 0.0
811410000 0.0
8 I 1420000 0. 0
811430000 0.0
811440000 0.0
8 I 1450000 0. 0
8 I 1460000 0. 0
811470000 0.0
811480000 0.0
811490000 0.0
8 I 1500000 0. 0
811510000
S I 1520000

0.0
0.0

8 1 1530000 0. 0
811540000 0. 0
8 1 1550000 0. 0

-8 I 1270000 0. 0
0.0-8 1 1280000

-8 11290000 0. 0

-1.0 O.O)
-1.0, 0.0/
-1. 0 0. 0)
"1.0 0.0/
-1. 0 0. 0)
-1.0 0.0/
-i.O "O.O)
-1.0 0.0/
-1. 0 0. 0)
-1.0 0.0/
-1.0 0.0)
-1.0 0.0/
-i.O "'"O.O)

-8 11300000 0. 0
-8 11310000 0. 0
-811320000 0.0
-811330000 0. 0
-8 I 1340000 0. 0
-8 11350000 0. 0
-8 11360000 0. 0

-1. 0 0. 0/
"1.0 0.0)
-1.0 0.0/
-1. 0 0.0)
-1.0 0.0/
-1. 0 0. 0)
-1.0 0.0/

-1.0 0. /
-1.0 0./" "-:--"'--'i.O'""

O.)"'1.0

0. /
-1.0 0.)
-1.0 0./
-1.0 0.)
-1.0 0./'-"''-1.O"--""O.)"
-1.0 0./
'- i. O ""'.)'"'"'"'''1.0,

0./
-{.0 0.)
-1.0 0./--'-'-'i.O"""O'.)"
-1.0 0./'--i.O'--""O.)
-1.0 0./"'''1.O'" "

O./
-1.0 0./

0.0/
-1.0 0.0/-i.O"

O.O)'1.00.0/
-1.0 0.0)
-1.0 0.0/

1.0 O.O)
-1.O O.O/
»1.0 0.0)
-1. 0, 0. 0/
-1. 0 0. 0/
"1.0 0.0/
-i.O --

O.O)'1.00.0/
-1.0 0.0/
-1.0 0.0/
-1.0 0.0/
-1.0 0.0/
='i:O "'O.O)
-1.0 0.0/



-811410000 0.0 -1.0
62 -811420000 0.0 -1.0
62 -811430000 0.0 -1.0
62 -811440000 0.0 -1.0
82 -811450000 0. 0 -1. 0
62 -8 11460000 0. 0 - 1. 0
62 -811470000 0.0 -1.0

. 82 -811480000 0.0 -1.0
62 -811490000 0. 0 -1. 0
62 -811500000 0.0 -1.0
62 -811510000 0.0 -1.0
62 -811520000 0.0 -1.0
62 -811530000 0.0 -1.0
62 -811540000 0.0 -1.0
62 -8 11550000 0. 0 -1. 0
82 -8115GOOOO 0.0 -1.0
80 8115GOOOO 0.0 0.0
60 8 I 1570000 0. 0 0. 0
60 8 I 1580000 0. 0 0. 0
60 811590000 0.0 0.0
60 811600000 0. 0 0. 0
60 811610000 0.0 0.0
60 811620000 0.0 0.0
60 811630000 0.0 0.0
58 -811570000 0.0 0.0
58 -811580000 0.0 0.0
58 -81'I590000 0.0 0.0
58 -8 I 1600000 0. 0 0. 0
58. "8116 IOOOO 0. 0 0. 0
S8 -811620000 0.0 0.0
5lt -8 1 1630000 0. 0 0. 0
58 -811640000 0.0 0.0
SB 811640000 ". 259 0. 0
58 811650000 -.259 0.0
58 811G60000 -. 259 0. 0
$ S 811670000 -.259 0.0

8 I 1680000 -.259 0.0
58 8 11690000 -.259 0.0
$8 81 1700000 -. 259 0. 0
58 811710000 -. 259 0.0
52 -811650000 -.259 0.0
52 -8116GOOOO -.259 0.0
62 -81'l670000 -.259 0.0
52 -811G80000 -.259 0.0
52 -811690000 -. 259 0. 0
52 -811700000 -.259 0.0
52 -811710000 -.259 0.0
52 -811720000 -. 259 0. 0
50 ~ 811720000 -1.0 0.0
50 811730000 -1.0 0.0
50 811740000 -1.0 0.0
50 81 1750000 -1.0 0.0
50 811760000 -1.0 0.0
50 811770000 -1.0 0.0
50 811780000
50 811790000

-1.0
-1.0

0.0
0.0

62 -811370000 0.0 -1.0
62 -8 'I 1380000 0.0 -1. 0
62 -811390000 0.0 -1.0
62 -811400000 0.0 -1.0

0.0/
0.0/
0.0/
0.0/
0.0/
0.0/
O.O/"
0.0/
O.O)"
0. 0/
O. O)"'.

0/
O.O/

"

0.0/
O.O)
0.0/"'O.O/" '

0.0/- O.O)'-
0.0/

-1.O)
-1. 0/
-1.0/
-1. 0/'"-"1.

O/""'"

I.O)"
-1.0/
-1.0/*
-1. 0/
"1. 0/

-:968/
-.966/
-.968/
-.966/
-'. 966/
-.966/
-.966/
-.966/
".966/
-.966/
-.988/
-.966/
-.9G6/
-.966/
-.986/
-.968/
O.O)
0.0/
O.O)
0.0/
'O.O)
0. 0/
0.0/
0.0/

CP P7 ID
I O

Vl K
Vl

O W O
V ..I

C)

m

Q
~ Z-Cm
Im
Q

~ O.
m



4h "811730000 -1.0 0.0 0.0/
45 -811740000 -1.0 0.0/0.0
4B -811750000 -'1-0 0.0 0.0f
46 -811760000 -10 00 00/
4B -811770000 -1.0 0.0 0.0/
4B . -811780000 -1.0 0.0 0.0/
4B -8 ll790000 -1.0 0.0 0.0)
4B -811800000 -1.0 0.0 0.0/
34 8 11800000 0. 0 -1. 0 0. 0/
44 8 118 10000 0.0 -1.0 0.0/
44 811820000 0.0 .-3.0 0.0)
44 S 'l 1830000 0.0 "1.0 0.0/
44 8 'I 1840000 0. 0 -1. 0 0. Of
44 811850000 0.0 -1.0 0.0/
44 811860000 . 0.0
44 811870000 0.0
40 -811810000 0. 0
40 -8 1 1820000 0. 0

-1. 0 0. 0)
-1.0 0.0/
-1.0 "

0.0)'1.00.0/
40 -811830000 0.0 -1.0 0.0)
40 -S 11840000 0.0 -1.0 0.0/
40 -8'l.1850000 0.0 -1.0 0.0)
40 -811860000 00 -10 00/
40 -811870000 0.0 -1.0 0.0)
40 -811880000, 0.0 „,-1.0, „0.0/
38 811880000 -1.0 0.0 0.0)
38 811890000 -1. 0 0. 0 0. 0/
38 8 I 1900000 -1.0 0.0 0.0)
38 811910000 - 1. 0 0. 0 0. 0/
38 811920000 -1.0 0.0 0.0)
38 '11930000 -1.0 0.0 0.0/
38 811940000 -1 0 0 0 0 0)
38 811950000, -1.0 0.0 0.0/
38 S11960000 -1.0 0.0 0.0)
32 -8 11890000 "1. 0 0. 0 0. 0/
32 -811900000 -1.0 0.0 0.0)
32 -811910000 -10 00 00/
32 -811920000 -1.0 0.0 0.0)
32 -811930000 -1.0
32 -811940000 -1.0
32 -811950000 -1.0
32 -811960000 -1.0

0.0 0.0/
0.0 0.0)
0.0 0.0/
0.0 0.0)

32 -8 12000000 -1. 0 0. 0 0. 0/
30 8 12000000 0. 0 0. 0 1 . 0)
30 813010000
30 8 13020000

0.0 0.0
0.0 0.0

1.0/
1.0)

30, 813030000 0. 0 0,0 1. 0/,
30 8 13040000 0. 0 0. 0 1. 0)
30 813050000 0.0 0.0 1.0/
30 8 13060000 0. 0 0. 0 1. 0)
30 8 13070000 0. 0 0. 0 1 . 0/
$0 813080000 0.0 0.0 1.0)
30 813090000 0.0 0.0 1.0/
90 813100000 0 0 0 0 1 0)
30 813110000 0.0 0.0 1.0/
30 8 l 3 120000 0. 0 0. 0 1. 0)
3q 813130000 0.0 0.0 1.0/

g -8 l3010000 0.0 0.0 1.0)
2 -813020000 0.0 0.0 1.0/
2 -813030000 0.0 0.0 1.0)

"813040000 0.0 0.0 1. 0/



-813OSOOOO 0.0 0.0 1. 0/
12 -8 13060000 0. 0 0. 0 1. 0/
12 -813070000 0.0 0.0 1 ~

oj'2

-813080000 0.0 0.0 1.0/
12 -8 13090000 0. 0 0. 0 1. Of
12 -813100000 0.0 0.0 1. 0/
12,12'8 13110000 0. 0 0. 0 1.

Oj'8

13 120000 0. 0 0. 0 1 . 0/
12 -813130000 o.o '.o '"i.of

0.0-81314000012 0.0 1. 0/
10 813140000 1.0 0.0 O.of
1D'13150000 1.0 0.0 0.0/
10 813160000 1. 0 0. 0 0. 0/
10 8 13170000 1. 0 0. 0 0. 0/-" iO''1318OOOO-'----1.0'--'O.O-

O.O)'131900001. 0 0. 0 0. 0/
813200000 1.0 0.0 0.0/
813210000 1.0 0.0, 0.0/ „
813220000 1.0 0.0 0.0)
8 13230000 1 0 0 0 0 0/

-813150000 1.0 0.0 O.of
6 i.....813160000--.---1'0 ~ --0 0--. 0'0
6, -813170000 1.0 0.0 0.0j
6, -813 180000 1. 0 0. 0 0. 0/
6 -813190000 1.0 0.0 O.of
6 -813200000 1.0 0.0 0.0/
I5 -813210000 1.0 0.0 0.0/

-813220000 1.0 0.0 0.0/
6 '813230000 1. 0 0. 0 0. 0)
6 -813240000 1.0 0.0 0.0/
4 813240000 0.0 -1.0 O.of
4 813250000 0.0 -1.0 0.0/
4 977000000 0.0 -1.0 0.0/

978010000 0.0 "1.0 0.0/
978020000 0.0 -1.0 0.0/

4 978030000 0. 0 -1. 0 0. 0/
4 978040000 0.0 -1.0 O.of
4 978050000 0.0 -1.0 0.0/
4 978060000 0.0 -'I.o 0.0/

-8 13250000 0.0 -1.0 0.0/
-977000000 0.0 -1.0 O.of

1 -978010000 0.0 -1.0 0.0/
1 -978020000 0.0 -1.0 O.of

-978030000 0.0 -1.0 0.0/
-978040000 0.0 -1.0 O.of

1 -978050000 0. 0 -1. 0 0. 0/
0.0 -1.0
0.0 -1.0

-978060000
-978070000

99999/
$ STEPS TSTEP(1) =0.001, 1.0$

0.0/
0.0/
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SPIPES
INLINE=3,KBLOCK=601~ KPIPE 0 KPLOT(1)r1 KWAVEr1 ~

KPRINTr-1. KPNV= 1, KSTEP=3. NOROP Vr 1010000, 15010000$
'I 002000000 -1.0 0.0 0.0/
2 -004000000 -1.0 0.0 0.0/
3 004000000 0.0 -1.0 0.0/
3 005010000 0.0 -1.0 0.0/
3 005020000 0.0 -1.0 0.0/
3 005040000 O.O --1.O "O.O/--'

005050000 0.0 -1.0
3 005060000 0.0 -1.0

-005010000 0.0 -1.0

0.0/
O.O/"
0.0/

-005020000 0.0 -1.0 0.0/
4 -005030000 0.0 -1.0 0.0/
4 -005040000 0.0 -1.0 0.0/
4 -005050000 0.0 -1.0 0.0/
4 -005060000 0.0 -1.0 0.0/
4 -005070000 0.0 -1.0 0..0/
5 005070000 -1.0 0.0 0.0/
5 005080000 -1.0 0.0 0.0/
5 005090000 -1.0 0.0 0.0/
6 -005080000 -1.0 0.0 0.0/
B -005090000 -1.0 0.0 0.0/
B -005100000 -1.0 0.0 0.0/
7 — 005100000 0.0 1.0 0.0/
7 ! 005110000 0.0 1.0 0.0/
7 '05120000 0.0 1.0 0.0/
7 '05130000 0.0 1.0 0.0/
7: 005 140000 0. 0 1. 0 0. 0/
7 '- 005150000 0.0 1.0 0.0/

005160000 0.0 1.0 0.0/
7 ~ 005170000 0.0 1.0 0.0/
7. i 005180000 0.0 !.0 0.0/
7 ) 005190000 0.0 1.0 0.0/
S j -005110000 0.0 1.0 0.0/
0: -005120000 0.0 1.0 0.0/
8 T -005130000 0.0 1.0 0.0/
8: -005140000 0.0 1. 0 0.0/
8 ! -005150000 0.0 1.0 0.0/
8 I -005160000 0.0 1.0 0.0/
8 ) -005170000 0. 0 1. 0 0. 0/
8 ! -005180000 0.0 1.0 0.0/
8 ! -005190000 0. 0 1. 0 0. 0/

BY ~M DATE z -0-&q
CHKD. BY 4CS DATE ~2-'5-8

8 -006000000 0.0 1.0 0.0/
0 006000000 -1.0 0.0 0.0/
8 007010000 "1. 0 0. 0 0. 0/
9 007020000 -1.0 0.0 0.0/
8 , 007030000 „

-1.0 0 0,,0.0/
10 -007010000 -1.0 0.0 0.0/
10 -007020000 -1.0 0.0 0.0/
10 -007030000 -1.0 0.0 0.0/
10 -007040000 -1.0 0.0 0.0/
11 007040000 0.0 -1.0 0.0/
11 007050000 0.0 -1.0 0.0/
11 007060000 0.0 -1.0 0.0/
11 007070000 0.0 -1.0 0.0/
] 1 007080000 0. 0 - 1 . 0 0. 0/
11 007090000 0.0 -1.0 0.0/
11 007100000 0.0 -1.0

0.0/'1

007110000 0.0 -1.0 0.0/
~ ~





/

007120000

LI'
~

, 1.
0.0 -1.0 0.0/

007130000 0.0 -1.0 0.0/
$i -007050000 0.0 -1.0 0.0/
12 -OO7060000 0.0 -1.0 0.0/
12 -007070000 0.0 -1.0 0.0)
12 -007080000 0.0 "1.0 0.0/
t2 -007090000 0.0 -1.0 0.0)
12 -007100000 0.0 -1.0 0.0/
i2 -oo7 t 1 oooo "-'.o --" 1; o'"'o. o/

007150000 -.258 0.0 -.96B/
t4 007160000 -.258 0.0 -.966)
15 -007150000 -.258 0.0 -.966/
15 -007160000 -.25S 0.0 -.966j
15 -007170000 ".258 0.0 -.966/
16 007170000 .337 0.0 -.942)
16 007180000 .337 0.0 -.942/
16 007190000 .337 0.0 -.942)
17 -007180000 .337 0.0 -.942/
'17 "007190000i .337 0.0 -.942j
17 -007200000 .337 0.0 -.942/

12 -007120000 0. 0 -1. 0 0. 0/
t2 -007130000 0.0 -1.0 0.0)
12 -007140000 0.0 -1.0 0.0/
t4 007140000 -.258 0.0 -.966)

Alma'

C--1-. 0
Ql X

0 W 0
I

'D
O

18 007200000 .793 0.0 -.609/
18, 007210000 .793 0.0 -.609/
18 007220000 .793 0.0 -.609)
19 ~ -007210000 .793 0.0 -.609/
10 -007220000 .793 0.0 -.609/
19 -007230000 .793 0.0 -.609/
20 007230000 .994 0.0 -. 1132)
20 007240000 .994 0.0 -. 1132/
20 007250000 .994 0.0 -. 1132/
2.1, -007240000 .994
21 -007250000 .994

0.0 -.1132/
0.0 -.1132)

2 1 -007260000,994 0.0 -. 1132/
22 007260000 . 910 0. 0 . 415/
22 007270000 . 910 0. 0 . 4 15/
22 007280000 . 910 0. 0 . 415/
23 -007270000 .910 0.0 .4 15/
23 -007280000 .910 0.0 .415/
23 -007290000 .910 0.0 .415/
24 007290000 . 555 0. 0 . 8321)
24 555007300000 0. 0 . 8321/

25 -007320000 .555 0.0 .8321/
26 007320000 .0183 0.0 .9998)
26 007330000 .0183 0.0 .9998/

007340000 .0183 0.0 .9998j
-007330000 .0183 0.0 .9998/
-007340000 .0183 0.0 .9998j
-007350000 .0183 0.0 .999S/

28 007350000 .264 0.0 .965)
28 007360000 -.264 0.0 .965/
g8 007370000 -.264 0.0 .965)

007380000 -.264 0.0 .965/
-007360000 -.2B4 0.0 .SB5)
-007370000 ".264 0.0 .965/

28"
20
29

24 007310000 .555 0.0 .8321)
26 -007300000 .555 0.0 .832t/
25 -007310000 . 555 0. 0 . 8321) I:



29 -007380000 -.284 0.0 .965/
29 -008000000 -.264 0.0 .985/
30 008000000 0.0 -1.0 0 ~ 0/
30 010000000 0.0 -5.0 0.0/
30 011010000 0.0 -1.0 0.0/
30 011020000 0.0 -1.0 0.0/
30 011030000 0. 0 -1. 0 0. 0/
30 011040000 0.0 -1.0 0.0/
30 011050000 0.0 -1.0 0.0/.
30 051060000 . 0.0 -1.0 0.0/
30 011070000 0.0 -1.0 0.0/

ID W (D
-- ~ ~-.< ~ 4- A

~--
0 W 0

I

CD

O

30 011080000 0.0 -1.0 0.0/
015090000 0.0 -1.0 0.0/

0 011100000 0.0 -1.0 0.0/
0 011110000 0.0 -1.0 0 ~ 0/

30 ~ 011120000 0.0 -5.0 0.0/
011130000 0.0 "1.0 0.0/

31 -010000000 0.0 -1.0 0.0/
51 -011010000 0.0 -1.0 0.0/
31 -011020000 0.0 -1.0 0.0/
55 -011030000 0.0 -).0 0.0/
31 -05 5040000 0.0 -1.0 0.0/
31 -011050000 0.0 -1.0 0.0/
31 -011060000 0.0 -1.0 0.0/
31 -051070000 0.0 -5.0 0.0/
3) -011080000 0.0 -1.0 0.0/
31 -011090000 0.0 -1.0 0.0/
35 -015100000 0.0 -5.0 0.0/
31 "011110000 0.0 -1.0 0.0/
31 -011120000 0.0 -1.0 0.0/
5l -055530000 0.0 -1.0 0.0/
31 -011140000 0.0 -1.0 0.0/

.316 -.707 -.948/32 01 1 140000
32 015150000 .3'IB -.707 ".948/
3k 011160000 . 3'l6 -. 707 -. 948/
32 011170000 .318 -.707 -.948/
33 -01)550000 .316 -.707 -.94S/
33 -011180000 .3'IB -.707 -.948/
33 -01'5170000 .3'IB -.707 -.S48/
33 -05118000D .316 -.707 -.948/
34 011180000 0.0 "1.0 0.0/
34 011190000 0.0 -1.0 0.0/
34 015200000 0.0 -5.D 0.0/
34 O1521OOOO O.O -1.O O.O/
35 -011200000 0.0 -1.0 0.0/
35 -051210000 0.0 -1.0 0.0/
35 -011220000 0.0 -1.0 0.0/
38 011220000 -.318 -.707 .948/
38 011230000 -.316 -.707 .948/
36 011240000 -.316 -.707 .948/
38 OI1250000 -.316 -.707 ~ 948/

37 -011260000 -.318 -.707 .948/
30 011260000 0.0 -1.0 0.0/
38 01'l270000 0.0 -1.0 0.0/
35 011280000 0.0 -1.0 0.0/
38 011290000 0.0 -5.0 0.0/

01 130000038 0.0 -1.0 0.0/

37 -011230000 -.316 -.707 ~ 948/
3) -011240000 -.316 -.707 .948/
37 -01 1250000 -.318 -.707 .948/



38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
PB
38
39
39
39
39
39
39
39
39
39

, 39
P9

39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
40
40
40
40
40

011310000 0.0 -1.0 0.0/
011320000 0.0 -1.0 0.0/
01 1330000 0.0 -1.0 0.0/
011340000 0.0 -1.0 0.0/
011350000 0.0 -1.0 0.0/
011360000, 0.0 -1.0 0.0/
011370000 0.0 -1.0 0.0/
011380000 0. 0 -1. 0 0. 0/
011390000 0.0 -1.0 0.0/
011400000 0.0 -1.0 0.0/
0 l {410000 0. 0 -1. 0 0. Oi
011420000 0.0 -1.0 0.0/
011430000 0.0 -1.0 0.0/
011440000 0.0 -1.0 0;0/
011450000 0.0 -1.0 0.0/
011460000 0.0 -,1.0 0.0/
011470000 0.0 -1.0 0.0/
011480000 0.0 -1:0 0.0/
011490000 0.0 -).0 0.0/
01 1500000
011510000

0.0
0.0

-1.0
-1.0

0.0/
0.0/

-011310000 0.0 -1.0 0.0/
-011320000 0.0 -1.0 0.0/
-011330000 0.0 -1.0 0.0/

- -011340000 0.0 -1.0 0.0/
-011350000 0.0 -1.0 0.0/
-011360000 0.0 -1.0 0.0/
-011370000 0.0 -„1.0,,0,0/
-011380000 0.0 -1.0 0.0/
-011390000 0.0 -1.0 0.0/
-O114000OO""'.O"-"i.O "O.Oi
-011410000 0.0 -1.0 0.0/
-011420000 0.0 -1.0 0.0/
-011430000 0.0 -1.0 0.0/
-011440000 0.0 -1.0 0.0/
-01 1450000
-01 1460000

0.0
0.0

-1.0 0.0/-j.o '.o/
'0114700000.0 -1.0 0.0/

-011480000 0.0 -1.0 0.0/
-011490000 0. 0 -1. 0 0. 0/
-011500000 0.0 -1.0 0.0/
-011510000 0.0 "1.0 0.0/
-011520000 0.0 -1.0 0.0/
-011530000 0.0 -1.0 0.0/
-011540000 0.0 -1.0 0.0/
-011550000 0.0 -1.0 0.0/
-011560000 0.0 -1.0 0.0/

O'I 1560000 0.0 0.0 -1.0/
011570000 0.0 0.0 -1.0/
01 1580000 0. 0 0. 0 -1. 0/
011590000 0.0 0.0 -1.0/
011600000 0.0 0.0 "1.0/

011520000 0.0 -1.0 0.0/
011530000 0.0 -1.0 0.0/
011540000 0.0 -1.0 0.0/
011550000 0.0 -1.0 0.0/

-011270000 0.0 -1.0 0.0/
-Ol )280000 0.0 -1.0 0.0/
-011290000 0.0 -1.0 0.0/ ~

-011300000 0.0 -1.0 0.0/



40 011610000 0.0 0.0 -1.0/
40 011620000 0.0 0.0 -1.0/
40 011630000 0.0 0.0 -1.0/
40 011640000 0.0 0.0 -1.0/
40 011650000 0.0 0.0 -1.0/
41 -011570000 0.0 0.0 -1.0/
41 -011580000 0.0 0.0 -1.0/
41 -011590000 0.0 0.0 -1.0/
41 -011600000 0.0 0.0 -1.0/Il -011610000 0.0 0.0 -1.0/

-011820000 "0.0 0.0 -1.0/
41 -011630000 0.0 0.0 -1.0/
41 -011640000 0.0 0.0 -1.0/
41 -011650000 0.0 0.0 -1.0/
41 -011660000 0. 0 0. 0 -1. 0/
42 011660000 -.259 0.0 .966/

%7 M W
, CD.. XI..CD( I 0

CJl K
V?.(A D

~ A
W ..I

CD

O

42 011670000 -.259 0.0 .966)
42 011680000 -.259 0.0 966/
42
42

011690000 -.259 0.0 .966)
011700000 -.259 0.0 .968/

42 01 17 10000 -. 259 0.0 .968)
42 - 011720000 -.259 0.0 .966/
42 011730000 -.259 0.0 .968/
42 011740000 -.259 0.0 .966/
42 011750000 -.259 0.0 .966/
42 011760000 -.259 0.0 .966/
42 01'l770000 -.259 0.0 .966)
42 011780000 -.259 0.0 .966/
43 -011670000 -.259 0.0 ~ 968)
43 -011680000 -.259 0.0 96S/
43 -011690000 ".259 0.0 .966/
43 -011700000 -.259 0.0 .966/
43 -011710000 -.259 0.0 .966/
43 -011720000 -.259 0.0 .968/
43 -01 1730000 -.259 0.0 .96S)
43 -011740000 -.259 0.0 .966/
43 -011750000 -.259 0.0 .968/
43 -011760000 -.259 0.0 .968/
43 -011770000 -.259 0.0 .966)
43 -01 1780000 -.259 0.0 .966/
43 -011790000 -.259 0.0 .966/
44 011790000 -1.0 0.0 0.0/
44 011800000 -1.0 0.0 0.0/
44 011810000 -1.0 0.0 0.0/
44 011820000 -1.0 0.0 0.0/
44 011830000 -1.0 0.0 0.0/
44 011840000 -1.0 0.0 0.0/
44, 01'I850000 -1.0 0.0 0.0/
44 01 1860000 -1.0 0.0 0.0/
45 -011800000 - 1. 0 0. 0 0. 0/
45 -011810000 -1. 0 0. 0 0. 0/
45 -01 1820000 - 1. 0 0. 0 0. 0/
45 -0 '1 l 830000 -1. 0 0. 0 0. 0/
45 -01 1840000 - 1 ~ 0 0. 0 0. 0/
45
45
45

-011850000 -1.0 0.0 0.0/
-01 1860000 -1. 0 0. 0 0. 0/
"011870000 -1. 0 0. 0 0. 0/

46 011870000 0.0 -1.0 0.0/
46 011880000 0.0 -1.0 0.0/
IB 011890000 0.0 -1.0 0.0/



46 011900000 0.0 -1.0 0.0/
46 Ot t910000 0.0 -1.0 0.0/
46 011920000 0. 0 -1. 0 0. 0/
46 011930000 0.0 "1.0 0.0/
46 01 1940000 0.0 -1.0 0.0/
47 -011880000 0. 0 "1. 0 0. 0/
47 -011890000 0.0 -1.0 0.0/
47 -011900000 0. 0 -1. 0 0. 0/
47 -011910000 0.0 -1.0 0.0/
47 -011920000 0.0 -1.0 0.0/
47 -011930000 0.0 -1.0 0.0/
47 -011940000 0.0 -1.0 0.0/
47 -011950000 0.0 -1.0 0.0/
48 011950000 -1. 0 0. 0 0. 0/
48 011960000 -1.0 0.0 0.0/

O 4sO
I

ED

O

48 011970000 -1. 0 0.0 0.0/
48 011980000 "1. 0 0. 0 0. 0/
48 01 1990000 -1. 0 0. 0 0. 0/
48 012000000 - 1. 0 0. 0 0. 0/
48
48
48
48
48

013010000 - 1. 0 0. 0 0. 0/
013020000 -1. 0 0. 0 0. 0/
013030000 -1. 0 0. 0 0. 0/
013040000 -1. 0 0. 0 0. 0/

0.0/-1.0013050000 0.0
49 -011960000 -1. 0 0. 0 0. 0/
49 -011970000 -'I.O 0.0 0.0/
49 -01 1980000 -1. 0 0. 0 0. 0/
49 -011990000 -1.0 0.0 0.0/
49 -0'l2000000 -1.0 0.0 0.0/
49 -013010000 -1.0 0.0 0.0/
49 -013020000 -1.0 0.0 0.0/
49 "013030000 -1.0 0.0 0.0/
49 -013040000 - 1. 0 0. 0 0. 0/
49 -013050000 -1. 0 0. 0 0. 0/
49 -013060000 -1. 0 0. 0 '. 0/
50 013060000 0. 0 0. 0 - 1. 0/
50 013070000 0.0 0.0 -1.0/
50 013080000 0.0 0.0 -1.0/
50 013090000 0. 0 0. 0 " I . 0/
50 013100000 0. 0 0. 0 " 1. 0/
50 013110000 0.0 0.0 -1.0/
50 013120000 0. 0 0.0 -1.0/
50 013130000 0.0 0.0 -1.0/
50 013140000 0. 0 0.0 -1.0/

013150000 0. 0 0. 0 -1. 0/
50 013160000 0.0 0.0 -1.0/
50 013170000 0.0 0.0 -1.0/
50 013180000 0. 0 0. 0 -1. 0/
50 013190000 0.0 0. 0 -1. 0/
51 -013070000 0.0 0.0 -1.0/
51 -013080000 0. 0 0. 0 -1. 0/
5$ -013090000 0.0 0.0 -1.0/
51 -013100000 0. 0 0. 0 -1. 0/
5'I -013110000 0.0 0.0 -1.0/
51 -013120000 0.0 0.0 -1.0/

~ ~ ~ ~ -- ~ ---~- -- ~ ~ ~ - ~

m

51 -013130000 0.0 0.0 -1.0/
51 -013140000 0. 0 0. 0 -1. 0/
51 -013150000 0. 0 0. 0 -1. 0/

-013160000 0.0 0.0 -1.0/
51 -013170000 0.0 0.0 -1.0/





51 -013180000 0.0 0.0 -1.0/
51 -013190000 0.0 0.0 -1.0/
51 -013200000 0.0 0.0 -1.0/
52 013200000 1.0 0.0 0.0/
50 013210000 1.0 0.0 0.0/
52 013220000 1.0 0.0 0.0/
50 013230000 1.0 0.0 0.0/
52 013240000 1.0 0.0 0.0/
52 013250000 1.0 0.0 0.0/
52 013260000 1.0 0.0 0.0/
52 013270000 1.0 0.0 0.0/
52 013280000 1.0 0.0 0.0/
52 Ot3290000 1.0 0.0 0.0/
63 "013210000 1.0 0.0 0.0/
53 -013220000 1.0 0.0 0.0/
53 -013230000 1.0 0.0 0.0/
53 -013240000 1.0 0.0 0.0/
53 -013250000 1.0 0.0 0.0/
53 -013260000 1.0 0.0 0.0/
63 -013270000 1.0 0.0 0.0/
'63 -013280000 1.0 0.0 0.0/
53 -013290000 'l.O ,0.0 0.0/
53 -014000000 1.0 0.0 0.0/
99999/

SSTEPS TSTEP( t)=0.001,0.600$
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5.0 STRUCTURAI ANALYSIS

Deadweight, thermal, seismic and force/time history analyses were performed

for the pressurizer safety and relief valve discharge piping using the TMRSAP

computer program; a modified version of SAPIV. The computer model used was based

on TES isometric drawing E-5763, Revision 2 which is shown in Section 7.0. In

general, the structural analysis was done in accordance with AEP l.etter dated

November 29, 1982 from Mr. Sam Ulan of AEP to Mr. L. B. Semprucci of TES

(Reference 2) and AEP letter dated March 15, 1983 from Mr. Sam Ulan of AEP to

Mr. Pat Harrison of TES (Reference 3). Section 6.0 contains all of the results

for the analyses performed.

Only the piping shown on drawing E-5763 was included in the analysis. Branch

lines not in the scope of work were decoupled in accordance with the procedure~

~outlined in TES letter 5364-21 dated February 2, 1983 (Reference 8); that is if
the moment of inertia of the main run of pipe is greater than or equal to 40 times

the moment of inertia of the branch, the branch line was decoupled.

Valve drawing 88405-1 listed the weight of valves NM0-151, 152 and 153 as

being 352 pounds and this value was used .by TES in the deadweight and seismic

analyses. However, per Reference 7, TES was informed by AEP that the valve weight

was actually 400 pounds. TES immediately reran the deadweight and seismic analyses

and observed a minor increase in seismic results, which were offset by a decrease

in deadweight results. The decrease in deadweight results, in the opinion of

TES, indicates the constant force supports near the valves are over supporting

the pipe. The net result of the valve weight change was considered negligible

and since pipe stresses and support loads had already been extracted and calculated

based on the 352 pound valve weight, it was decided not to revise the deadweight

and seismic analyses. The valve weight was changed to 400 pounds prior to executing

the force/time history analysis.
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5.1 Deadwei ht Anal sis

The effects of pipe weight, wate~ weight and insulation weight were

considered in the deadweight analysis. In addition, concentrated weights were

located wherever branch lines were decoupled, at flanges, and at valve cg's. The

weights used for decoupled branch lines were calculated in accordance with the
procedure defined in TES letter 5364-25, dated February 14, 1983 (Reference 9).
Per Reference 3, only the normal operation deadweight case was analyzed.

A sugary of the weights and forces applied in the deadweight analysis
are shown in Table 5-1.

5.2 Thermal Anal sis

Two thermal cases were analyzed; normal operation and PORV operation.
Temperature distributions for the PORV case were obtained from the RELAP5 output.
Throughout this report, thermal case 1 refers to normal operation and thermal

case 2 refers to PORV oper ation.

Boundary displacements were calculated for the quench tank nozzle,

pressurizer nozzles and support 1-GRC-R-616, which connects to the pressurizer,
for both thermal conditions analyzed. These calculations are shown in Section 6.6.

5.3 Seismic Anal sis

Seismic analysis was performed for both the oper ating basis earthquake

(OBE) and design basis earthquake (DBE). For each of these conditions, two

analyses were made; one considering response spectra applied in the X and Y

directions and one considering response spectra applied in the Y and Z directions.
The results in Section 6 wi 11 be based on the greater of these two analyses for
all values reported.
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D» C» COOK UHIT i
DEADIIEIGHT DATA TABLE 5-1

tititttttttttttttttttttttttttttttttttttttttitttti!!!it

CES

»»SEE = DATE l&C8+

cID L 4 DATE C4z

SHEET HO» OF

HAIN RISER

I

I

I

I

I

I 4
I

I 260
I

NODES

1 I

I

THRU 206 I

I

THRU ~95 I

I

12'CH» 40

12'CH» 40

6'CH» 40S

I 34»748
I

I 4»458
I

I 1.582
I

I PIPE SIZE I DIST» WEIGHT
I I LE<S/IN
I I

I CONTENTS
I P IPE/IN SULAT I OH/WATER
I

I P I M

I

I P I W

I

I P I M

I

'0 FLANGE WEIGHT DISTRIE<UTED OVER 2 042'DDED TO PIPE WEIGHT

APPLIED FORCES
I I

I NODE I FORCE
I I

I I

I I

I 70 I 1200
I I

NOTE'PPLIED FORCES REPRESENT TH
NODES INDICATED» ALL FORCES

48

I

LBS ~ I

I

I

,I

I

I

E SETTINGS OF C

ARE APPL IED IH

CONCENTRATED WEIGHTS
I I

I NODE I WEIGHT LBS.
I I.

aOOO
I I

1001 I .) 0
I I

ONSTAHT FORCE SUPPORTS AT THE
THE kY GLOBAL DIRECTION

SRV LOOP

I

I

I

I

I

I-
I

I

I

I

I

I

I I I

I PIPE SIZE I DIST.MEIGHT I CONTENTS
I

— I LBS/IN I PIPE/IHSULATIOH/WATER
I

NODES

I I

I 1»582 I P I M97 THRU 109 I 6'CH» 405
I I I

110 THRU 115 I 6'CH. 405 I 2.632 I P I '

I I I

120 THRU 130 I 6'CH. 160 I 5»575 I P I W

I I I

132 THRU 138 I 6 SCH, 16O I 4.9O4 I P

I I I

(REFERS TO SRV LOOP COHTAINIHG VALVE SV-45C r THIS HOTATIOH IS TYPIC<

OF LOOPS B AND * ALSO»)

APPLIED FORCES
I I

CONCENTRATED WEIGHTS
I I

I NODE
I

101

I FORCE LBS» I

I I

142

1067

. I NODE I WEIGHT LBS;
I I

I 116 I .81
I I

I 1170 I 685.
I I

118 I 164
I
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SRV LOOP
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DT ~ DATE
'ftttttttttttttttttttttttttttttttfttttttitttttfttttttt

cee euE e'k~~PROJECT» 5364 6 — JUHE 1983

De Ce COOK UHIT 1

DEADIIEIGHT DATA Tabl e 5-1 (Cont)
tttttttttttittttttttittiittttitttttttttttitttttttttttt SHEET HO, „OF „

NODES

142 THRU

158 THRU

170 THRU

181 THRU

I

I PIPE SIZE
I

I

157 I 6'CHe 40S
I

165 I 6'CH» 40S
I

180 I 6'CHe 160
I

185 I 6'CHe 160
I

I DIST e WEIGHT I

I LBS/IN I

I I

I 1 e 582 I

I I

I 2e632 I

I

I 5 75 I

I I

I 4e904 I

I I

CO'NTENTS
F' F'E/ IN S ULA T IOH/ WAT E R

Or"

F' M

OF Oi O
0 O

AFPLIED FORCES
I I I

I NODE I FORCE LBS. I

I I I

CONCENTRATED WEIGHTS
I I

I NODE I MEIGHT LBS e

I I

159 1074 I 164 I 81
I I

1660

168

I 685
I

164

SRV LOOP

NODES I PIPE SIZE
I

I

I DIST e WEIGHT
I LBS/IH
I

I CONTENTS
I F'IF'E/INSULATION/WATER
I

206 THRU 216

220 THRU 2".5

I 6'CHe 40S
I

I 6'CHe 40S
I

I 229 THRU 237 I 6'CHe 160
I- I

I 1. 582
I

I 2e632
I

I 5 575
I

I P I M

I

I P I. M

I

I P I M

I

238 THRU .44 I 6'CHe 160
I

I 4.904
I

I P I M

I

APPLIED FORCES
I I

CONCENTRATED WEIGHTS
I I

NODE

221

I FORCE LBS, I

I I

I 1025 I

I I

I NODE I ME IGHT„LBS e

I I

224

I 2260 I

I I
.) .)8

685

164
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tttttttttttttttttttttttttttttttttttttttttttttttttttttt
PROJECTS 5364 6 JINE 1983

D, C, COOK u)IIT 1

DEAD))EIGHT DATA Table 5-1 (Cont)
itttttiititiitttttitttttttttttttttitttttittttttttttttt

8Y -~~~ eeTEkdd

cHKD ~4+ DATE ~~W4

SHEET HOe OF

PORV LOOP 153 (REFERS TO F'ORV LOOF'ONTAINING VALVES NHO-153 AND NRV-153< THIS
NOTATION IS TYPICAL OF LOOPS 15. AND 151 ALSO )

NODES
I I

I I

I 295 I

I I

P IPE SIZE

6'CH. 40S

I DIST, WEIGHT I CONTENTS
I LRS/IN I F'IPE/INSULATION/WATER
I I

I 1 ~ 58 I P

I I

I 560 THRU 534 I

I I

I 533 THRU 525 I

I I

3'CHe 40S

3'CHe 40S

I 510 THRU 480 I 3'CH. 160
I I

I 475 Tl)RU 450 I 3 SCH e 1 60
I )

I 440 THRU 590 I 4'CHe 120
I I

I 595 THRU 750 I 6'CHe 160
I I

I e632 Fe 5

I I

I

QrI 1.948
I

I 1e753 I

II

I 2e 200 I F'

I

I 4e825
I

I 1 e190 I P>

I

Oi

APPLIED FORCES
I I

I NODE
I

I FORCE LRS. I

I

CONCENTRATED WEIGHTS
I I

I NODE I WEIGHT LRS e

I I

480I 5 9
I

I 485
I

I 658 I

I I

I 811 I

I I

I 1159 I

I I

516

1002

1003

352

14

14
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tttittittittttttttttttttttttttttttttttttttttttittttttt

PROJECTD 5364 6 JUHE 1983

Di Ci COOK UkIT 1

DEADIIEIGHT DATA Table 5-1 (Cpnt)
ttitttttttttttttttttttitttttittttttttttttttttttttttttt SHEET kOD== F0

DI -bP-h-- DDIE kl@lg

CHID Ek~ DATE6I/~iA

PORV LOOP 152

NODES

I 300 THRU 335
I

I 340 THRU 370
I

I 375 THRU 385
I

I 400 THRU 435
I

PIPE SIZE

4'CHD 40S

3'CHWA 40S

3'CHi 40S

3'CHD 160

I DIST. WEIGHT
I LBS/IN
I

I 6899
I

I 6632
I

I 1 9190
I

I 1.948
I

I P I
I

Ow

I CONTENTS
I F'IPE/INSULATION/WATER
I

Or
I

Or
I

Or OI

APPLIED FORCES
I I

FORCE LBS. I

I

CONCENTRATED WEIGHTS
I I

I NODE I WEIGHT LBS.
I I

382

431

638 I

I

930
I

391

411

480

352

PORV LOOP 151

NODES

335

I 610 THRU
I

I $ 35 THRU
I

625

660

I I

P IPE SIZE I DIST. ME I GHT I CONTENTS
I Lf<S/IN I F'IPE/INSULATION/WATER
I I

3'CH. 40S I .632 Qr I M

I I

SCHD 40S I 19190 I P I W

I II'CH, 160 I 1,968 I gi QI QW

I -I
APF'L I ED FORCES
I I

CONCENTRATED WEIGHTS
I I

I NODE
I

I 620
I

FORCE LBSD I

I

783

NODE

631

I WEIGHT LBS 6

I

480

35

HOTEl THE VALVE WEIGHTS OF 352 LBS, LISTED FOR THE'THREE .PORV LOOPS I
KNOWN TO BE INCORRECT, F'R AMENDED INFORMATION, THESE WEIGHTS WERE .

CHANGED TO 400 LBS. THF 48 LB „DIFFERENCE MAS HOWEVERr DETERMINED T;
HAVE NEGLIGIBLE AFFECT ON THE ANALYSISD (SEE SECTION 5)
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For the OBE analysis, the horizontal spectra was obtained by

enveloping Containment Crane Wall Figures for elevations, 651'-3", 663'-4", 675'-

4" and 687'-6". The figures used were based on .5X equipment damping and 2X

structural damping. Prior to enveloping the figures, the peaks of each curve

were broadened +/-15K, in accordance with NRC Regulatory Guide 1. 122.

For the vertical direction Containment Base Slab, elevation 597'6"

was used with .5X equipment damping and 2X structural damping. The peaks of this
curve were also broadened +/-15K and two-thirds of the value obtained from the

figure was used in the spectra.

For the OBE analysis, the spectra were obtained for the horizontal

and vertical directions in the same manner as for the horizontal direction; except

that 5X structural damping was used rather than 2X.

The procedures described above are in accordance with the November 29,

1982 letter from AEP (Reference 2) and TES letter 5364-33, dated April 8, 1983

(Reference 10).

The peak broadened figures used and spectra obtained are detailed in

Section 6.6.

5.4 Force/Time Histor Anal sis

5.4.1 PORY Transient

Two potential PORY transients exist, condensate and solid

water. Based on a preliminary analysis by TES, it was determined that the solid.
water case was the dominating condition throughout the piping system. Based on

these results, only the solid water case was analyzed.

The soli d water analysi s was performed at one mi 1 1 isecond

intervals for a length of one second. All loads peaked previous to one second,

indicating that the analysis was performed for a sufficient length of time.
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5.4.2 SV Transient

The SV transient condition was not analyzed for Unit 1 based

on the quarter model SV transient analysis performed for Unit 2. That analysis,
which considered the opening of only one SV valve, resulted in catastrophic failure
of the piping system. Oue to the similarity of the Unit 1 and Unit 2 piping
systems, it was considered not justifiable economically to analyze the SV transient
for Unit 1 until the system was modified. The results of the 1/4 model SV analysis.
are given in TES Technical Report TR-5364-2, Revision 0 (Reference 6).
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6.0 ANALYTICAL RESULTS

6.1 ~i«k
Stress calculations were based on the 1967 Edition of the ANSI B31.1

Code (Reference 11), the AEP letter dated November 29, 1982 (Reference 2), and

the AEP letter dated Parch 15, 1983 (Reference 3). The stress combinations

performed were:

A1 normal pressure stress + deadweight stress Q Sh

A2 normal thermal stress range((1.25 Sc + .25 Sh)

B1 normal pressure stress + deadweight stress + OBE stress(1.2 Sh

B2 PORV transient pressure stress + deadwei ht stress + (OBE

stress)2 + (PORV transient shock stress,)2 1~2 ( 1.2 Sh

B3 PORV.transient thermal stress range ((1.25 Se + .25 S)

-C1 normal pressur e stress + deadweight stress + OBE stress(1.8 Sh

Stresses were not calculated for equation A3 since all node points
passed the equation A2 stress criteria. - The equation C2 stresses were not

calculated since the SV transient shock analysis was not performed, based on the

Unit 2 quarter model analysis (see Section 5.4.2). Equation C3 stresses do not

exist since TES did not analyze for the SV transient thermal condition, see

Section 5.2.

The TMRPASS computer program was used, when possible, to aid in the

stress calculations. The program; however, does not allow for intensification
s

factors to be omitted in the torsional direction as does the B31.1 code. Therefore,
the stresses presented consider, at any intensified nodes, all moments
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to be intensified. For equation B2, three nodes, (540, 533 and 4358), originally
failed this more conservative method. In order to not exceed the stress criteria
at these nodes, the intensification factor was removed, by hand calculations, in

the torsional direction for as many of the loading conditions as necessary. The

revised stress values are presented in the appropriate Table.

Allowable stresses were obtained by using the maximum temperature the

piping experienced during any loading case to determine Sh. The value of Sc was

based on 70oF per Reference 2. A sumary of the al.lowable stresses is given in

Table 6.1-1.

Section 119.6el of the B31.1 code indicates that the thermal stress

range stress calculations shall be based on the range between the minimum and,

maximum temperature. i%either equation A2 or B3 allows for this criteria, however,

the worst thermal moments due to both conditons analyzed, plus the case of no

expansion, was analyzed and found to be satisfactory.

Stresses were calculated as follows:

Pr essure

Pd~.

D~-d2

Deadwei ht

~75i li

Thermal

~iM

Z
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Seismic

~75i M

Force/Time History

~75i M

where:

d = inside diameter of pipe
p = outside diameter of pipe
i = intensification factor

MA = resultant moment due to deadweight loadings

M8 = resultant moment due to seismic loadings

MC = r ange of resultant moments due to thermal loadings

Mp = resultant moment due to force/time history analysis





TECHHICI'IL REFORT TR

REVI HO I)

5365 -
1 6-4

T'' F D YH E E N G IN E E R IN G 8 E R VIC E S

i!i!!!i!i!i!i!fii!ii!iii!i!i!i!i!i!i!i!i!!iii!!!i!!ii!
FROJECT: 5364 "8 AT 1983

~i.. C, CUOK UH?T 1

SUIlIIRRY OF >>LLOIIABLES

iiigiktliiiifiiiiiffiiifffifiifiiiiiiiliffiiililfiiffk

a I >ATE+4

SHEET >IO F =O

:"HII .-----~ NI~&l/

TABLE 6.1-1

>I>'> TIN I.E."-.>EH

!}>1 . I)5 ~, I I I
a ~ ~ t;ha.
: I I

~, Ill I I r
I I I II, ~ I ~ 1>

Ia a Pa ' ar ~ ~ I ~ '\
I a>>t a«~La

I
" "lI'L' ar I.u7 l'l

~ v ~ I I' ~ ~II) r I I

'P ~ l«al ~
I I IIa lv

1 ' l l ~ I I

mr.h

pa m t I lar«l t

' l I3

I

I

I-

'aa78

~ g ra ~

I

I

I

I

l

I whP, Ilgvgl hl'

Ihra 'I IJi ~ I I Art f

a I

l ~ - ~

a

I ~ h vt
I

L ar

'5G7G

~ I I'\QtgA''" Q

an>g I ar)pra

I I;VBES a.VOVR

Ptl talAU ~ Aa

a ~ aAIIPP Atl
. ~ IrlLS LLIri'

Itt I'iRJ '-'6
a

~ nt.pt ra AA ~

IUVf.) L'I
Arran

ra>

' T A ~ ~ I« I Ca'll«

~ A !a ~rrt

I I

~ ~ IIAPAa Tat«E 1 F
~ ~

I a a I'CnaIII Vn

r Cg v A
I ««)

~ ~ n ''«I I I C

I

a« ~ ~ r

V

i;!3)

~ I I . anil ~ 'I ~ n
I IIXJ I a a)

a

~ C
~ al

~ ht
V

~ At a«anil II a a. IaAV

~ ~ rl I ~ ~ I ~ ~ rl
~ ~ U I ItnV l57 ThRU '.lv

I
I

~ v a t'aAII ~ I a
I latV ~ a>d

1 at V

~ 'Irl ~ anil ~ raC
I ~ a. Ia>IIJ 4«at

~anr) «aIAU

a-
'a«3 IIRU r\ $ ~

aAC

.3 iRV

;gn

t$0

a l I>

C«
)11 a>t ) «aS )V3

l il 10

! lt"40 i

.!600 i
I .'6000

I

I

I

-I
I

a

I

Un 1P ~ I hnra A PI PAltVl1' I UUC r aLI Laaa

al I Alla I t tr . I'h
.LLVrthL'IL I »l ~ I la

I ~ I

8 TO TIIE "iVt'""F'URT>)ri'llHIO"-'LU~ "-'v'--' 'I'S HO" i"'I '"- '"F'I""L

I'vTE (a>) I ihlaLL a« r 4f al" «> I i ~ v> '5/ ~ «BE ~

I

OF LAUOFS B ANrl I'I >'ILSOI



1



,ECHNICAL RCPORT TR

IREV. ilO O

v ee

I

» 54 6-5

«ttttttt«ttttttxtttttttttttttt«tttttt«tttttttttttttttt
PROJECTS 5364 28 HAY IS'83

OI C, COOK UNIT I
=.UIIIIARY OF ALLOMABLES

ttttgtttttttttttt«tttt«ttttttttitttttt«ttttttttttttttt

TABLE 6.l-l (cont.)

:-=I =DVXE: I:-NSXNE:E:rirNS SE:F"VX CES

8Y

CRCD EI226

SHEET HO

NTE &74M
IIT6X&+g

FO

«pr»I) ~ il'Ie» (».

I ('\ rt L l,

THOU J55

I iAT'"P.'l AL
I

8 0 - ''J '" -.') 0->

"ETTP t,"h TI'RIE
-I

! F)i
I

-h <PSI)

'14$ ~iG

I Il~ »U r. Aty
IX J' t 0 e» 0

I At
4

'»' 'et I I I I"i I» ~ 50

TISRU ~ 0

i A - 3 I (> - > 0 .1

I
r» h «, »» ~
)P1 gt

0 »J»»

553

I 'tv~00

14:300

'F000

PGRV LQQP 15» ~~

I-----
'I(70ES

~ 00 rett »U 8»

I

I

I
I

I
I

I

-'00 'I l fbi ''31'e» v e

r 'rt, ~ r I
, Irt I 4»I 1hL

(h q «g A ~ »».)h u1»)0a
Pete,, I A . »rCu u *t

ITErII"ERATURE

-I13
I.

054

'Ir »J'\»

F) I

I

I

I

I

I
'»

I

I

e'eh (t 01 j

x48~J8

1 I~00

=4 "00

I

l

I

I

I

I

I

I

IAt)j»I I

jan&»

e ~ ~,L»JI ~ »'.

I'tt72'EG

.i10 i IIRu u . 0

TM I e »11AI

I'I »J 1 « 'e'»V t

Re ERATUI1E I'. F ) I

I I"
480

Sh; IF»ST )

1»t C'» »J0

A 1
e.

r ~ IPI I

r ~ IALI
I

ibu 'iiw're» CJ r(t»I

I

I

I.

'0 5».t

rJ 5 4

1-),»00

'1-$ ~00

"r«JRV,'u8P '1 5'1 I'Ei. E«1$ ' THE Pt)RV LuOP
'Itt»7 '1»I t'cts0 'i'!IelV "L51 I TI'IIS 1S T'»PASCAL

CON TAItIIi'IG VALVE."
QF LOOPS "a5" AHO



Technical Report
TR-5364-1
Revision 0 6-6

. A TELEDYNE
ENGINEERING SERYICES

6.1.1 E uation A-1 Stresses





Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT Pl
PROJECT 5364

6-7

A TELEDYNE
ENGINEERINQ SERVICES

r

BY: DATE: ~ -89
CHECKED BY: +@ DATE: + 9r +>

STRESS SU%9RY - EQUATION Al

NODE 0

PRESSURE
STRESS

(KSI)

DEADWEIGHT
STRESS

(KSI)

EQUATION
A1 STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

C.Z

,Z

/Z

.2



Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT 5'1

PROJECT 5364

6-8

BY:

CHECKED BY:

DATE: ~ S 85
DATE: ~>~++

-A TELEDYNE
ENGINEERING SERVICES

STRESS SU%ANY - EQUATION Al

NODE P

PRESSURE
STRESS

(KSI)

DEADWEIGHT
STRESS

(KSI)

EQUATION
A1 STRESS

(KSI)

ALLOMABLE
STRESS

(KSI)

/G,7

Z

Z

n

n



Techni ca 1 Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT 81
PROJECT 5364

6-9 .

-r<-TELEDYNE
ENGlNEERlNG SERVICES

BY: 4 'ATE: - 9

CHECKED BY: PA DATE: ++ &
STRESS SU%CRY - EQUATION Al

NODE

8'RESSURE
STRESS

(KSI)

DEADWEIGHT
STRESS

(KSI)

EQUATION
'l

STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

ado J 0

V~8
5;9
9
7'5. i

/GO

/OZ

7

/.o





Techni cal Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT ¹1
PROJECT 5364

6-10

A TELEDYNE
ENQlNEERINQ SERVICES

BY: DATE: 9 9

CHECKED BY: +~ DATE: +~>83

STRESS SURVRY - EQUATION Al

NODE ¹

erg

PRESSURE
STRESS
(KSI)

DEADWEIGHT
STRESS

(KSI)

EQUATION
A1 STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

///O
//Z

/2

/.Z
.7

/. Z

7





Techni cal Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT 4'1

PROJECT 5364

6-11

BY:

CHECKEO BY:

DATE

DATE: ~> ~9

<i TELEDYNE
ENGINEERING SERVICES

STRESS SUWARY — EQUATION Al

NODE 8

PRESSURE
STRESS

(KSI)

DEADWEIGHT
STRESS

(KSI)

/.o

EQUATION
A1 STRESS

(KSI)

/0

ALLOMABLE
STRESS

(KSI)

/5:/

/./
/.9

/'.2 /Z
7
.7





Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT gl
PROJECT 5364

6-12

-rs TEU23YNE
ENGlNEERING Si2V/ICES

BY: DATE:

CHECKED BY: ~~ DATE: + ~/8+

STRESS SUGARY — EQUATION Al

NODE 0

PRESSURE
STRESS

(KSI)

DEADWEIGHT
STRESS
.(KSI)

EQUATION
Al STRESS

, (KSI)

ALLOMABLE
STRESS

(XSI)

/KS

/,o

j.j
I./

4'.9



Techni cal Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT ¹1
PROJECT 5364

6-13

BY:

CHECKED BY:

DATc.

OATE: 5/>/8

A-TELEDYNE
ENGlNEERlNG SERVICES

STRESS SUh%0RY - EQUATION Al

NODE

¹'RESSURE
STRESS

(KSI)

DEADWEIGHT
STRESS

(KSI)

fQUATION
A1 STRESS

(KSI)

Cjf

ALLOWABLE
STRESS

(KSI)

9.7

9.
/'/

gg
/,7

F~r

ng





Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT ¹1
PROJECT 5364

6-14

A TELEDYNE
ENGINEERING SERVICES

BY:

CHECKED BY:

STRESS SO%CRY - EQUATION Al

NODE ¹

PRESSURE
STRESS

(KSI)

2,1

DEADWEIGHT
STRESS

(KSI)

EQUATION
Al STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

/0,+
///.

I'48

/
qadi

/.o
5./
6./

gp

g,/
f./
,8

/./





Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT 81
PROJECT 5364

6-15

BY:

CHECKED BY:

OATE: +~ -B9
OATE: +~~~8~

A TELEDYNE
ENG)NEERlNG SERVCES

STRESS SUSlARY - EQUATION Al

NODE 8

PRESSURE
STRESS

(KSI)

DEADWEIGHT
STRESS

(KSI)

EQUATION
A1 STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

/Q,O

g/0

cg 7
7g

~<50

7A 7g





Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT 81
PROJECT 5364

6-16

BY:

CHECKED'BY:

DATE:

DATE: +>)+ >

-A TELEDYNE
ENGINEERING SERVICES

STRESS SUWQRY - El+ATION A1

NODE P

PRESSURE
STRESS

(KSI)

Z.q

DEADWEIGHT
STRESS

(KSI)

EQUATION
A1 STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

E.o

7.g

/4. ~



Technical Report
TR-5364-1
Revision 0

6-17
r> TELEDYNE

ENGINEERING SERVICES

6.1.2 EqUation A-2 Stresses





Technical Report
TR-5364-1
Revision 0

~ ~

6-18

E
ENGINEERING SERVICES

DONALD C. COOK

UNIT 81
PROJECT 5364

BY: Y DATE:

CHECKEO BY: 'K BATE: 5/9/88

STRESS SENARY - EQUATION A2

NODE 8

NORMAL THERMAL
STRESS (KSI)

ALLOWABLE
STRESS (KSI)

7g

3!

3i 9
rg /

Z7. Q





Technical Report
TR-5364-1
Revision 0

6-19

9s TELEDYNE
ENGINEERING SERVICES

DONALD C. COOK

UNIT tl
PROJECT 5364

BY: DATE:

CHECKED BY: . NR DATE: 5 9 d3

STRESS StlRY - EQUATION A2

NODE 8

NORMAL THERMAL

STRESS (KSI)

//. /
j/.0

ALLOWABLE
STRESS (KSI)

Z7. (c

/g Ql

7.9
/,2
P /
2 /
n n

2



Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT 81
PROJECT 5364

6-20

'Y:
CHECKED BY: kW

7

DATE: 9 $ $ g
DATE: ~/>/d9

Pi TELEOYNE
ENGINEERINQ SERVICES

STRESS StWARY - EQUATION A2

NODE 8

NORMAL THERMAL

STRESS (KSI)

2./

ALLOWABLE
STRESS (KSI)

gg

Zda
2.g

9/

/0
7





Technical Report
TR-5364-1

~ ~

~

Revision 0

DONALD C. COOK

UNIT g1
PROJECT 5364

6-21

ri TELEDYNE
ENGlNEERING SERVICES

BY: : , DATE:

CHECKED BY: M~k DATE: X/H/+9

STRESS SU%CRY — EqUATION A2

NODE 8
NORMAL THERMAL

STRESS (KSI)
ALLOWABLE

STRESS (KSI)

7(g
+/y

//m
//+ 2.9

/ZZ

/gal,

/9o

/0

7.9





Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT 81
PROJECT 5364

6-22

Oi-TELEDYNE
ENQlNEERlNQ SERVlCES

BY: l i OATE: g
CHECKED BY: I ~ DATE' 3

STRESS StWARY - EQUATION A2

NODE 8
NORMAL THERMAL

STRESS (KSI)

g7

ALLOWABLE
STRESS (KSI)

/.0

/8/ / G/

cj





Technical Report
TR-5364-1
Revision 0

6-23
ri TELH3YNE

ENGINEERINQ SERVCES

DONALD C. COOK

UNIT Pl
PROJECT 5364

BY:

CHECKED BY:

DATE:

DATE: ~X I
STRESS SUWORY - EQUATION A2

NODE 8

NORMAL THERMAL
STRESS (KSI)

/7. 0

AlLOWABLE
STRESS (KSI)

g7.9

gTZ

ZZZ
/T. /

Z~So Z.Z
zz
/.7

p.5

+/

~7. Z



~ ~

~
~

$
~ ~



Technical Report
TR-5364-1
Revision 0

6-25

Pi TELEDYNE
ENGINEERING SERVlCES

DONALD C. COOK

UNIT gl
PROJECT 5364

BY: DATE: 99 85
'HECKEDBY:4PE DATE: +8 g9

STRESS SU%CRY - EQUATION A2

NODE 0

NORMAL THERMAL

STRESS (KSI)

gO

ALLOWABLE
STRESS (KSI)

570
g7.0

S7

z.8

/.9





Technical Report
TR-5364-1
Revision 0

6-26

OE TELEOYNE
ENGlNEERING SERVlCFS

DONALD C. COOK

UNIT Pl
PROJECT 5364

BY: ~ DATE:

CHECKED BY: 5%3> DATE: W/Z/g3

STRESS SUWARY - EQUATION A2

NODE 8

NORMAL THERMAL
STRESS (KSI)

ALLOWABLE
STRESS (KSI)

b.i

7.9

/D,o

2,/ A7.'(

7.8
7

Cj'.O

29
l.z

,7



I



Technical Report
TR-5364-1
Revision 0

6-27

8>-TELEDYNE
ENGlNEERlNG SERVICES

DONALD C. COOK

UNIT 81
PROJECT 5364

BY: , - DATE: -9
CHECKED BY: ~ DATE:~7++i79

STRESS SUNDRY - EQUATION A2

NODE
tI'ORMALTHERMAL

STRESS (KSI)
ALLOWABLE

STRESS (KSI)

zo

g,/

/Z'

5:o
7,Q

Q /

870





Technical Report
TR-5364-1
Revision 0

6-28
rs TELEDYNE

ENGINEERING SERVICES

6.1.3 E uation B-1 Stresses





Techni cal Report
TR-5364-1

vision 0

6-29
A TELEDYNE

ENGlNEERlNG SERVICES

DONALD C. COOK

UNIT fl
PROJECT 5364

BY: DATE:~
CHECKED BY: +10 DATE:5~/gQ

STRESS SUGARY - EQUATION Bl

NODE 8

. /0

PRESSURE
STRESS
(KSI)

DEADWEIGHT
STRESS
(KSI)

OBE
STRESS
(KSI)

EQUATION
B1-STRESS

(KSI)

.z (xz)
/,7 .Y8

. 8 >'z

vz
Z VE

ALLOWABLE
STRESS

(KSI)

2o,/

,Z

;Z

~ Z
y'2



Technical Report
TR-5364-1

vision 0

6-30
A TELEDYNE

ENGlNEERING SERV)CES

DONALD C. COOK

UNIT Pl
PROJECT 5364

BY: >' DATE:~~~~
CHECKED BY:~DATE:~gg 8~

STRESS SUGARY - EQUATION B1

NODE 0

PRESSURE
STRESS
(KSI)

DEADWEIGHT
STRESS
(KSI)

. OBE

STRESS
(KSI)

EQUATION
81-STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

yE Zo. /
Ny Zo.o

0 xY

,9 yz
,5 xY

.Z



Techni cal Report
TR-5364-1

vision 0

6-31

rs TELEDYNE
ENGINEERING SERVICES

DONALD C. COOK

UNIT f1
PROJECT 5364

BY: ~ DATE:~gg
CHECKED BY: DATE ~~Z gg

STRESS SllSQLRY - EQUATION 81

NODE 8

AzE

/<Z8'80

/OO

/Og
/o4

PRESSURE
STRESS
(KSI)

DEADWEIGHT
STRESS
(KSI)

99

OBE

STRESS
(KSI)

.7

7.g

EQUATION
Bl-STRESS

(KSI)

P I XY

,8 w>

7 xf
,6 xv

/,8
x)'.D

xV

79XV
6'9 xi
/.8 x!
/. / XY

/./ Xv

/. /
/./ sy
/.9 xy

ALLOWABLE
STRESS

(KSI)

/8,/
/8./

/8.9

/8,Z



Techni cal Report
TR-5364-1

vision 0

6-32

-r < TELEDYNE
ENGINEERING SERVICES

DONALD C. COOK

UNIT fl
PROJECT 5364

BY:

CHECKED BY:

, ~DATE:~9
DATE:~5/3 gg

STRESS SCARY - EqUATION Bl

NODE 8

PRESSURE
STRESS
(Ksr)

DEADWEIGHT
STRESS
(KSI)

OBE

STRESS

(Ksr)

EQUATION
Bl-STRESS

(Ksr)

ALLOWABLE
STRESS

(Ksr)

/7 xv 182
/og
//0
//Z

//do
//6

/,8

7 / >+

2./
xr'~

8P'8

xy

Zz x'y

/'B Z
/7,8

/g7
7.9
g Cj

7/
x'>'9

xY
/'.9 xx I

/tz

/.a

/.9

/.9

/. X

,Z



Technical Report
TR-5364-1

vision 0

6-33

A TELEOIt'NE
ENGINEERlNG SERVICES

DONALD C. COOK

UNIT fl
PROJECT 5364

BY DATE: $ -$

CHECKED BY: W~ DATE:W9 Ig

STRESS SUGARY - EQUATION B1

NODE TI

PRESSURE
STRESS
(KSI)

DEADWEIGHT
STRESS
(KSI)

OBE

STRESS

(KSI)

EQUATION
B 1-STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

A'8 /.9 yz /,z
g. / V'~

Q.b v==

i. Z
7,d
7,/

z yz /7.'

~ A

2i i Yc

//w

i8/
/8Z

2 "/

l,'7

W~ yp
,7xv

/.8 vz i

'70 Y'2

70 Yz

6.+ vz

~.5 yZ

/.0





Technical Report
TH-5364-1

vision 0

6-34
r s TELEDYNE

ENGINEERINQ SERVICES

DONALD C. COOK

UNIT 81
PROJECT 5364

BY:

CHECKED BY:

DATE:+~ ag
y$ OATE '5d

STRESS SUGARY - EQUATION 81

NODE 8

PRESSURE
STRESS
(KSI)

DEADWEIGHT
STRESS
(KSI)

OBE
STRESS

{KSI)

EQUATION
Bl-STRESS

(KSI)

ALLOMABLE
STRESS

{KSI)

Z+ sv /8,9

2/b
220

zz

2'.0

zz
297

-~4Z

a.z





Techni cal Report
TR-5364-1

ision 0

6-35

-.r s-TELEDYNE
ENGINEERING SERVICES

DONALD C. COOK

UNIT 81
PROSPECT 5364

BY:,

CHECKED BY:

DATE:

DATE:+ gpss

STRESS SUGARY - EQtJATION B1

PRESSURE
STRESS

NODE 8 (KSI)

DEADWEIGHT
STRESS
(KSI)

OBE

STRESS

(KSI)

p,l

EQUATION
B1- STRESS

(KSI)

/4.o vz

/5 >e

8>v~

ALLOWABLE
STRESS

(KSI)

g,'7
8,0

5.Z
5.9

7,g +,0

, Z

2.7



Technical Report
TR-5364-1

vision 0

DONALD C. COOK

UNIT fl
PROJECT 5364

6-36

-A TELEDYNE
ENGINEERINQ SERVICES

BY:, ATE: ~y 8~
CHECKED BY: ATE'3

STRESS SUWARY - EQUATION B1

NODE 8

PRESSURE
STRESS
(Ksr) .

DEADWEIGHT
STRESS
(Ksr)

OBE

STRESS

(Ksr)

EQUATION
81-STRESS

(Ksr)

ALLOWABLE
STRESS

(KSI)

gg yz z7.z
/5.9 vz'7,z
Zo,8 ve

ii2 vs

/i,9 ys

ld.b /'-

L~E5

. /'/7

'7,g

/'7

'/8

/. 9

/.D

S9:4 vz

7/ v'z

FX Yz

7a v.
7. 9'.i~

8.G VB

.~.a Yz

/9 >~
8xy

d.o xv

%8
Y>'8

Xl





Techni cal Report
TR-5364-1

~

~

vision 0

DONALD C. COOK

UNIT gl
PROJECT 5364

6-37

->s-TELEDYNE
ENGINEERING SERVICES

BY:, ~ DATE: +g gg
CHECKED BY: Q J DATE:~~gyp

STRESS SUW98Y - EQUATION B1

NODE 0

PRESSURE
STRESS
(KSI)

DEADWEIGHT
STRESS
(KSI)

Z7

OBE

STRESS
(KSI)

9.0

EQUATION
81-STRESS

(KSI)

Er.5 X/

ALLOWABLE
STRESS

(KSI)

9'. Z

BZo

~+49

DSO,

37

@n

7.S va

6.6 >z

9; 7''~
Kd
g./ YZ .

/S. /va
WS fz
Ed vz
9,9 Y~

/7,4

~7o

+7~
B7 6.5 vZ

D.7 v~
Nj v=-

O./





Technical Report
TR-5364-1

vision 0

6-38

-A TELEDYNE
ENGINEERING SERVlCES

DONALD C. COOK

UNIT fl
PROJECT 5364

BY: DATE: y
CHECKED BY: ++ABATE:5 g

I3'TRESS

SUGARY - EQUATION B1

NODE

Ih'RESSURESTRESS
(KSI)

DEADWEIGHT
STRESS
(KSI)

OBE

STRESS
(XSI)

EQUATION
B1-STRESS

(KSI)

ZD9 v~

ALLOWABLE
STRESS

(KSI)

8,/

+.7

6/O
9.D g,/

9P





Technical Report
TR-5364-1
Revision 0

6-39
)~ TELEDYNE

ENGINEERING SERVICES

6.1.4 E uation B-2 Stresses



Techni cal Report
TR-5364-1

vision 0

6-40

A TELEOYNE
ENGlNEERING SERVICES

DONALD C. COOK

UNIT f1
PROJECT 5364

8Y: /77/ DATE: a/Z3/I 3

CHECKED BY: DATE:

/gal-
9

STRESS SUSORY - EQUATION 82

NODE 0

PRESSURE
STRESS

(KSI

DEADWEIGHT
STRESS
(KSI

OBE
STRESS
(KSI

PORV TRANSIENT
SHOCK

STRESS KSI

EQUATION
82 STRESS

KSI

ALLOWABLE
STRESS

KSI

Z.7

~ Z

~ Z

/ 3

./, Z

/. 3

.3





Technical Report
TR-5364-1

vision 0

6-41

A TELEDYNE
ENGINEERING SERVICES

DONALD C. COOK

UNIT Pl
PROJECT 5364

BY: /j7

CHECKED BY:

DATE:7fiy'g+$9
OA|E:~ZFdf9

STRESS SUWARY - EQUATION 82

NODE 8

PRESSURE
STRESS

(KSI)

.7

DEADWEIGHT
STRESS
(KSI

OBE
STRESS
(KSI

PORV TRANSIENT
SHOCK

STRESS KSI

I 3

EQUATION
B2 STRESS

KSI

ALLOWABLE
STRESS

KSI

Zo, //

~ 3

:/Z

, 9

,z

,z





Technical Report
TR-5364-1

~

~

vision 0

DONALD C. COOK

UNIT Pl
PROJECT 5364

6-42

-r<-TELEDYNE
ENGINEl&INQSERVICES

BY: /7?$ DATE: 6 ~Id 3

CHECKED BY: DATE: 5 @89

STRESS SUWORY - EQUATION 82

PRESSURE
STRESS

NODE 8 (KS I )

DEADWEIGHT
STRESS
(KSI

OBE
STRESS
(KSI

PORLt TRANSIENT
SHOCK

STRESS KSI

EQUATION
82 STRESS

KSI

g, Z

/. Z

ALLOWABLE
STRESS
KSI

/R

~i',5

r.5'./ 9. 0

7-9

Og

OP

~ 7
/,Z

/'

/.c



Technical Report
TR-5364-1

evision 0

6-43
r s TELEDYNE

ENGlNEERlNG SERVlCES

DONALD C. COOK

UNIT 81
PROJECT 5364

{
BY:, /PQ

CHECKED BY:

DATE: K~fjpQ
DATE: P-gg-89

STRESS SUWARY - EQUATION B2

PRESSURE
STRESS

NODE 0 (KSI

/iC
//Z
//9

/20
/ZZ

/Zg
/c-9

/30

DEADWEIGHT
STRESS
(KSI

~ 7

OBE
STRESS
(KSI

Z.5

PORV TRANSIENT
SHOCK

STRESS KSI

EQUATION
82 STRESS

KSI

3.9

7.3

ALLOWABLE
STRESS

KSI

iÃz
/Z.z

gag

/77
/+ /

/7

Z. Z



Techni cal Report
TR-5364-1

ision 0
6-44

9s TELEDYNE
ENQINEERlNQ SERVlCES

DONALD C. COOK

UNIT 81
PROJECT 5364 CHECKED BY:

DATE:~~ a
DATE: /JS- 83

STRESS SQIQRY - EQUATION B2

NODE 8

PRESSURE
STRESS

(KSI

DEADWEIGHT
STRESS
(KSI

OBE
STRESS
(KSI

PORV TRANSIENT
SHOCK

STRESS KSI .

EQUATION
BZ STRESS

KSI

ALLOWABLE
STRESS

KSI

rÃz

z.z

/57
/~+8

/Z rg

/7Z-

z. 7

Z,./

7-o

Zo

z7.g

/7. 7
/7 7
/8/
/9. 9

/.5
/9

s.z.



Techni ca1 Report
TR-5364-1

vision 0

6-45

->s-TELEDYNE
ENGINEERING SERVICES

DONALD C. COOK

UNIT 81
PROJECT 5364

BY: MH Io 0ATE: 5/z3/gQ
CHECKED BY: DATE: J-D-89

STRESS SQIORY - EQUATION B2

PRESSURE
STRESS

NODE 8 (KSI )

Zdc 8

DEADWEIGHT
STRESS
(KSI

OBE

STRESS„
(KSI

PORV TRANSIENT
SHOCK

STRESS KSI

7

EQUATION
82 STRESS

KSI

ALLOWABLE
,STRESS

KSI

ZD8

Z/g
~ 7

Z.Z
gC

'/ks
lZz
/Ã Z

i'll
Z~+

I 7
Z,O

/77
/7. 7
/4 /
/9,f

~ 7
g. c/

ZZ



Technical Report
TR-5364-1

VlSlOn 0

6-46
-~s-TELEOYNE

ENGINEERING SERVICES

DONALD C. COOK

UNIT gl
PROJECT 5364 CHECKED BY:

DATE: 5 ~
DATE: W "~ -g~

STRESS SUWARY - EQUATION B2

PRESSURE
STRESS

NODE 8 (KSI

5cig I 0

5<a l.'t

DEADMEIGHT
STRESS
(KSI

OBE
STRESS
(KSI

9.9

PORV TRANSIENT
SHOCK

STRESS KSI

Z,c

EQUATION
82 STRESS

KSI

/@,p

fd. &

/b. c

ALLOMABLE
STRESS

KSI

/79'7.

f
/7,4,

/7. (

/gc

53'P V,7 i/8
t7. 4

/7. c,>

szs'o5

/7

9. ~o

/X/
//. S

///
/7/

Z.7 /Z
g.7

Z7



Technical Report
TR-5364-1

evision 0

DONALD C. COOK

UNIT ¹1
PROJECT 5364

6-47

CHECKED BY:

E
ENGlNEERlNQ SERVlCES

DATE: 5 '
5

DATE: 5-g5-89

STRESS SUGARY - EQUATION 82

PRESSURE
STRESS

NODE ¹ (KS I )

+Co

VVo

DEADWEIGHT
STRESS
(KSI

OBE
STRESS
(KSI

C o

PORV TRANSIENT
SHOCK

STRESS KSI

Z.S'./

g g

EQUATION
82 STRESS

KSI

/S,z,

ALLOWABLE
STRESS

KSI

/7Z
/7F

/+ /

/.7

Z.4

z.f

Z„/
/. r'





Technical Report
TR-5364-1

vision 0

6-48
1s-TELEDYNE

ENGINEERING SERVICES

DONALD C. COOK

UNIT gl
PROJECT 5364

BY: f17( DATE: 5Q/g$
CHECKED BY: DATE: g-39-~

STRESS SUWARY - EQUATION B2

PRESSURE
STRESS

NODE 8 (KS I )

7g<> 3, 5
75m
z95'R /. 0

DEADWEIGHT
STRESS
(KSI

g.7

OBE
STRESS
(KSI

Z o
Z,7

PORV TRANSIENT
SHOCK

STRESS KSI

Z.7

EQUATION
82 STRESS

KSI

C.7

ALLOWABLE
STRESS
KSI

rf.z

r7.9

9. 7

B. 3 f.o

8.+ A. 7 /74

7y

zP

z.5',0

D'9
z.7

rd. /

r/.z.
/7Z



Technical Report
TR-5364-1
evision 0

'6-49

rs-TELH3YNE
ENGINEERING SERVICES

DONALD C. COOK

UNIT ¹1
PROJECT 5364

(
BY: I>mb

CHECKED BY:

DATE: 5 «8'/g9

DATE: .9-2~-~

STRESS SQ%0RY - EQUATION B2

PRESSURE
STRESS

NODE ¹ (KSI}

DEADWEIGHT
STRESS
(KSI

Z,/
Z.4

OBE
STRESS
(KSI

PORV TRANSIENT
SHOCK

STRESS KSI

EQUATION
82 STRESS

KSI

/3'. /

ALLOMABLE
STRESS
KSI

/7, z.

~ +3o

5/c

97

9,5

ro. 5
5,p

9;0
5',5'o

7
B~ z

4,c

/3, Z-

//. g

zg. z

/7,$

'f. 7

S.7 /DO
ll, 7

> 0



Technical Report
TR-5364-1
Revision 0 6-50

A TELEDYNE
ENGINEERING SERVICES

6.1.5 E uation B-3 Stresses





Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT tl
PROJECT 5364

6-51

]i TELEOYNE
ENGINEERING SERVICES

BY: Q//7k DATE: .W/.Q5//i9

CHECKED BY DATE:

STRESS SUMMARY - EQUATION 83

NODE 8
PORV TRANSIENT

THERMAL STRESS RANGE

(KSI)

ALLOWABLE
STRESS (KSI)

.re

,7





Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT 81
PROJECT 5364

6-52

A TELEDYNE
ENGINEERING SERVICES

BY: M BATE:5~></d3

CHECKED BY: DATE: J-gg-g$

STRESS SUMMARY - EQUATION 83

NODE II
PORV TRANSIENT

THERMAL STRESS RANGE

(KSI)

ALLOWABLE
STRESS (KSI)

,2 7./~

S9

/3
/3

7/i

,7
,7





Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT 01
PROJECT 5364

6-53

)II'NGNEERfNGSEFIVlCES

(
BY: ig<Q DATE: >I+<~iP>

CHECKED BY:; Q DATE: +-gQ-8+

STRESS SUGARY - El+ATION 83

NODE 0

97K

PORV TRANSIENT
THERMAL STRESS RANGE

(KSI)

ALLOMABLE
STRESS (KSI)

'~ 7<a

/9Z. R

+ 7

-'c
6.o

y7 77 3

go~

/- 7

J. Z.

l-o



Technical Report
TR-5364-1
Revision 0

6-54

-r <-TELEDYNE
ENGINEERING SERVICES

DONALD C. COOK

UNIT fX
PROJECT 5364 CHECKED BY:

BY: .bJ'I~Y DATE: 5/25/88
DATE: /g$-

STRESS SU%CRY - EQUATION 83

NODE 4

/Cg
1/Cl

// /~

PORV TRANSIENT
THERMAL STRESS RANGE

(KSI)

Z5

l. 7

ALLOWABLE
STRESS (KSI)

A7r~
272

iZ~



Technical Report
TR-5364-1
Revision 0

6-55

A TELEDYNE
ENGINEERINQ SERVICES

DONALD C. COOK

UNIT fl
PROJECT 5364

BY: 177 DATE: XP9//9
CHECKED BY:,~ Q DATE:+gg-8

STRESS S5%ARY - EQUATION B3

NODE 8
PORV TRANSIENT

THERMAL STRESS RANGE

KSI

l.o

ALLOWABLE
STRESS (KSI)

a7. A

I 3

,7



Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT $1
PROJECT 5364

6-56

>s TELEDYNE
ENGINEERING SERVICES

BY: QQ DATE: 5/Z5/g3
'7

CHECKED BY: DATE: J r"$

STRESS SUGARY - EQUATION 83

NODE f
PORV TRANSIENT

THERMAL STRESS RANGE

KSI)

/Q, /

ALLOWABLE
STRESS (XSI)

3.7
A7A

Z.Q

z.z

Z.7

Z.C



Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT tl
PROJECT 5364

6-57

BY: 2/BE DATE: 5J~/gg
CHECKED BY: DATE: J-g

-r> TELEDYNE
ENGlNEERlNG SERVICES

STRESS SU%AERY - EQUATION 83

NODE 8
PORV TRANSIENT

THERMAL STRESS RANGE

(KSI )

Z./
S.o

ALLOWABLE
STRESS (KSI)

47M
27. 4
27.'

Z.8

gag

'7,/

Hob
Z,o

J. Z



Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT 81
PROJECT 5364

6-58

ss: gmE oars: 5'zg/g

CHECKED BY: DATE:

r < TELH3YNE
ENGlNEERINQ SERVlCES

STRESS SVl%ARY - EQUATION B3

NODE 0
PORV TRANSIENT

THERMAL STRESS RANGE

(KSI )

3.d

ALLOWABLE
STRESS (KSI)

876
070
xr.y

( Z.7
9i 2

dcdZ

./ 7

7/'0

7/X
Z. 3
2 ~ 7



Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT tl
PROJECT 5364

6-59

r i TELEDYNE
ENGINEERINQ SERVICES

BY: g i/7 ) DATE: 5'/P5/Z9

CHECKED BY: ~ DATE: +Z+-

STRESS SORRY - EQUATION B3

NODE 8

y>5

PORV TRANSIENT
THERMAL STRESS RANGE

(XSI)

Z,9
Z

2./

ALLOWABLE
STRESS (KSI)

a7. 4
a7a

S/0
2.(

3.9

9/
/C





Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT Pl
PROJECT 5364

6-60

BY: g /vA DATE: 5/g5/gg
CHECKED BY: DATE: +gg-~

A TELEDYNE
ENQINEERNG SERVICES

STRESS SALARY - EQUATION B3

NODE 8
PORV TRANSIENT

THERMAL STRESS RANGE

(KSI)

/7
Z.3

ALLOWABLE
STRESS (KSI)

P7. o

drD
$ z5

4,/
A7. 9-.

A7. l

'7,d

d,7

goo P



Technical Report
TR-5364-1
Revision 0

6-61
<i TELEDYNE

ENGINEERINQ SERVICES

6.1.6 E uation C-1 Stresses





Technical Report
TR-5364-1

vision 0

6-62
Pi-TELEOYNE

ENQINEERINQ SERVICES

DONALD C. COOK

UNIT 81
PROJECT 5364

BY: DATE:

CHECKEO BY $ DATE:5 Z d3

STRESS SU%AERY - EQUATION C1

NODE

8'RESSURE
STRESS

(KSI)

DEADWEIGHT
STRESS

(KSI)

~ Z

DBE
STRESS

(KSI)

.z

EQUATION
Cj STRESS

(KSI)

YB

7, g y'e'.

/ yz

yz

V8

ys

/'

ALLOWABLE
STRESS

(KSI)

ZP. Z

9o,/

i7 yz

~ 7 yE
yZ



Technical Report
TR-5364-1

vision 0

DONALD C. COOK

UNIT Pl
PROJECT 5364

6-63
-A TELEDYNE

ENGINEERING SERVICES

BY: l& DATE:

CHECKED BY: AS DATE: S9 8S

STRESS SU%9$ Y - EQUATION C1

NODE P

PRESSURE
STRESS

(KSI)

DEADWEIGHT
STRESS

(KSI)

DBE
STRESS

(KSI)

EQUATION
C1 STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)yE'. /
~ 8 f/
,8 xv

.7 y8

,7 xy
Yz

Y~

yz

,7 vz

~ 5 xy

3o. 0

,6 sv

,7 XY

/,p



Technical Report
TR-5364-1

vision 0

6-64
Sill E

ENGINEERING SERVICES

DONALD C. COOK

UNIT gl
PROJECT 5364

BY: i

CHECKED BY:

DATE: . S

DATE:~~ ~~

STRESS SUGARY - EQUATION C1

PRESSURE
STRESS

NODE 0 (KSI)

DEADWEIGHT
STRESS

(KSI)

DBE
STRESS

(KSI)

EQUATION
C1 STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

i9'>

/<ZR'GbZ

2C'4n

&9

/ 9
y,z
Z.Z

>.8
py

~n g

37,

s'v

gwp
,q sY

/. 9 x'/

/9 xy
.8 xy

xY

7 xK

/cc
/oz

/o6 /.0

/. /

/'. Y
9. 1

i.< xv
/.5 xv
/.V XY

Xv

27.'Z



Technical Report
TR-5364-1

vision 0

6-65
i0 E

ENGINEERING SERVICES

DONALD C. COOK

UNIT fl
PROJECT 5364

BY: .~ f DATE:

CHECKED BY: X/174 DATE:

STRESS S9%ARY - EQUATION Cl

PRESSURE
STRESS

NODE g (KSI )

//g
//7

O4a

DEADWEIGHT
STRESS

(KSI)

DBE
STRESS

(KSI)

7,o

z,r

F/

7,/
7,$

EQUATION
C1 STRESS

(KSI)

xv'< xY

49 xy
g,7 xv
39 xY

94 xv
5:/ Y~

8,'7 xv
g.5'>
c/.g <v

8.7 Xv

5. / xz

ALLOMABLE
STRESS

(KSI)

77. 2

7$ ,7

71. Z
70. 'P

O'Z8
77
/.Z

/-4





Techni cal Report
TR-5364-1

vision 0

DONALD C. COOK

UNIT fl
PROXCT 5364

6-66

BY:

CHECKED BY:

DATE: K-9 8
DATE: 5-~- +a

A TELEDYNE
ENGINEERING SERVICES

STRESS SUWORY - EQUATION C1

PRESSURE
STRESS

NODE g (KSI)

DEADWEIGHT
STRESS

(KSI)

DBE
STRESS

(KSI)

EQUATION
Cl STRESS

(KSI)

ALLOWABIE

STRESS

(KSI)

/pg D
/go

Bo

/7o 9.
9'74

/. 9
«/

+ 0
P.o

s. 7

+.o

2,/ ys 27. Z
yz Z7Z

g.~ yz Zr.z
9. / >'z 27. Z

Y zy.7
>'8 ZC .7

4. Z yp
< / y=-

v~ Zy.d
g9'Z 7// (
9C'V

Q Vp

~O Yz

y-

/8/
/87

Z.o
Z 0

/. 2



Technical Report
TR-5364-1

~

~

vision 0

DONALD C. COOK

UNIT tl
PROJECT 5364

6-67

BY:

CHECKED BY:

DATE:

/7i k DATE: +/+/++

A TELEDYNE
ENGINEERING SERVICES

STRESS SPIRY - EQUATION C1

PRESSURE
STRESS

NODE 0 (KSI )

2/d
2Zo
22'Z

DEADWEIGHT
STRESS

(KSI)

/.o

/. 9

DBE
STRESS

(KSI)

9.8

/,cP

9.7

EQUATION
C1 STRESS

(KSI)

99 xt
/,q xv

xy
9. 8
Z,V 8Y

z.v

Z.O
g,o gy

x

77 xy
'7. 7
/7 AY

ALLOWABLE
STRESS

(KSI)

c7g
Z7,9"

27Z
2'7. Z

9d 7

gb.
5'/.

/
ZD,

9'8.8

2go
24z

Z,Z
r.8

Z.Z
zz
Q.o

g. Z

xt





Technical Report
TR-5364-1

vision 0
6-68

7E E
ENGINEERINQ SERVICES

DONALD C. COOK

UNIT 81
PROJECT 5364

BY:

CHECKED BY: B~
DATE:

DATE: +/ +//3

STRESS SENARY - EQUATION C1

PRESSURE
STRESS

NODE a (KSI)

DEADWEIGHT
STRESS

(KSI)

'QBE

STRESS

(KSI)

EQUATION
C1 STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

pe

3.7

4,/

4.Z

9.0
2,5
/7

2'. 5
4.z
27

/5:&

/o.8

/9.0

Q,O

89 /~

/5:9
Ya',

/Y8'7

6
va'2.6

YZ

/5./ Yz
//.9

AV'I

+
8Y'lz

xy
/.5 Ya

/.0 xa
//.2 /a
/z.7 Y~

/Z,O )/8

2(i. 9



Technical Report
TR-5364-1

~ ~

~

ision 0

DONALD C. COOK

UNIT gl
PROJECT 5364

6-69

BY:

CHECKED BY:

DATE:

OAT~: ~ f/E3

ri TELEOYNE
ENQlNEERlNG SERVICES

STRESS SUWARY - EQUATION C1

NODE 8

PRESSURE
STRESS

(KSI)

DEADWEIGHT
STRESS

(KSI)

3BE
STRESS

(KSI)

8.z
8/

EQUATION
C1 STRESS

(KSI)

4./ v~

/7'8
/2,9 8/

ALLOWABLE
STRESS

(KSI)

Z5;7

2Ba

Z,O

700

7/7

2.4

2.9'W
Z,<
28

1.8
/,T
Z,O
Z.S

7
ya'9

EY

/9 N'/

+.7 xy
+,8 x'/



Technical Report
TR-5364-1

ision 0

6-70
"VE TELEDYNE

ENGINEERING SERVICES

DONALD C. COOK

UNIT gl
PROJECT 5364

BY:

CHECKED BY:

DATE:

DATE: 5 /liP3

STRESS SUWARY - EQUATION C1

PRESSURE
STRESS

NODE g (KSI)

DEADWEIGHT
STRESS

(KSI)

QBE
STRESS

(KSI)

EQUATION
C1 STRESS

(KSI)

ALLOWABLE
STRESS

(KSI)

Z.7 21

9/0 +,/
Z8

/.2

,7

970

l.D
/ 0'./

g.Z

38Z

+OO

4.o
25 '7



Technical Report
TR-5364-1

~ ~ision 0

OONALO C. COOK

UNIT g1
PROJECT 5364

6-71

]E E
ENQlNEERINQ SERVICES

* BY: DATE: 9
CHECKED BY: ™~ DATE:5i f~+~

STRESS SUGARY - EQUATION C1

NODE 8

PRESSURE
STRESS

(KSI)

OEAOWE IGHT
STRESS
(KSI)

2./

/BE
STRESS

(KSI)

8,o
/O,g
// 8

EQUATION
C1 STRESS

(KSI)

/gO Y8

/57 YZ

/8,8 VS

Zo,D Vz

Zo, ZVs

ALLOWABLE
STRESS

(KSI)

M'7

5/0

2.

9'.O
Z8

/&. /

a,z
Q.Z

5,/

29. 0 YB Z5,7

/l.7

i/8'.

0 8.8



Technical Report
TR-5364-1
Revision 0 6-72

A TELEDYNE
ENGINEERINQ SERVICES

5.2 ~EL
Support loads are given for each support on the pressurizer relief

line piping. Support load combinations were calculated in accordance with
Table II, Reference 2. Combination E2 was not considered since the SV analysis
was not performed. Thermal-1 refers to the normal thermal operating case and

thermal-2 refers to the PORV transient thermal loading.

The support load combinations considered are as follows:

Ol = deadweight + normal thermal +/- OBE

D2 = deadweight.+ PORV transient therrsa) +/- I(OBR)2

+ (PORV transient shock)2]

El = deadweight + normal thermal +/- DBE
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6.3 Valve Accelerations

Valve accelerations were calculated for both the OBE seismic condition
and the PORV transient shock condition. The horizontal allowable was taken as

3g and the vertical allowable as 2g based on the attachments to AEP letter dated

September 16, 1982 from Mr. J. L. Williams of AEP to Mr. L. B. Semprucci of TES

(Reference 12). For the seismic acclerations, the resultant horizontal
acceleration was compared against the 3g allowable. Weights for valves NM0-151,

152 and 153 were taken as 352 pounds, in determining the seismic acceleration,
since this is the value used in the seismic analysis, see Section 5.0.

For the PORV transient shock accelerations, the updated valve weight
of 400 pounds was used in both the analysis and the acceleration calculations.
It should be noted that valves NRV-151, NRV-152, NM0-151, NMO-152 and NMO-153 all
fail the vertical acceleration criteria of 2g (see Section 2.0).
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6.3.1 DBE Seismic Valve Accelerations
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6.3.2. PORV Transient Shock Valve Accelerations





Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT ~l
PROJECT 5364

6-111

"Pi TELEDYNE
, ENGINEERING SERVICES

BY: - DATE:8 2 89
CHECKED BY: /77K DATE: +~~+/+B

VALVE ACCELERATIONS

VALVE

NODE NUMBER

VALVE WEIGHT

DIRECTION

gy50

FORCE (LBS)

ACCELERATION
. 07

ALLOWABLE

.Ogo

>/ 9Z
. c Sg .a&9 .

07'ALVE

NODE NUt1BER

VALVE WEIGHT

I/70

DIRECTION

FORCE (LBS) gg 99 g/
ACCELERATION

ALLOWABLE





Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT .=;1

PROJECT 5364

6-112

->s-TELEDYNE
ENGINEERING SERVICES

BY: DATE: g 2
CHECKED BY: /V5 DATE: W7PY/I3

VALVE ACCELERATIONS

VALVE

NODE NUMBER

VALVE WEIGHT

DIRECTION

QP/0- /5/

goo us~

/UP10-/9Z

4/'/

FORCE (LBS) ///g
ACCELERATION g pcs

V

ALLOWABLE

g0$ ) /.'P$ g g. Qo g

@5'ALVE

NODE NUMBER

+No- /59

VALVE WEIGHT

DIRECTION

"ORCE (LBS)

ACCELERATION

ALLOWABLE



Technical Report
TR-5364-1
Revision 0

DONALD C. COOK

UNIT i 1

PROJECT 5364

6-113

-A-TELEDYNE
ENGINEERING SERVICES

BY: /'ATE: 5 2 -89
CHECKED BY: /f/) DATE: S7~H/f3

VALVE ACCELERATIONS

VALVE

NODE NUMBER

VALVE WEIGHT qao ~5
DIRECTION

FORCE (LBS)

ACCELERATION

ALLOWABLE

/.97g

/5'7f

Z Vg

SdV 88r
. 8/g /. 50$ /.

9'ALVE

NODE NUMBER

VALVE WEIGHT

DIRECTION

FORCE (LBS)

ACCELERATION

ALLOWABLE

+80 L55

/z69'b9 307



Technical Report
TR-5364-1
Revision 0 6-114

rs TELEDYNE
ENQINEERINQ SERVICES

6.4 Nozzle Loads

Forces and Moments for the four pressurizer nozzles and the quench

tank nozzles are given in this section for each loading condition analyzed.
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6.5 Valve Loads

Section 6.5 gives the moments on each end of al.l valves in the piping
system for each loading condition analyzed.
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MX MZ MX MY tlZ

DEADWEIGHT

THERMAL 1

THERMAL 2

SEISMIC OBE

SEISMIC DBE

BLOWDOWN PORV

-z5z5 -9o9
-jyC Z9 -44 T/
9>99 -9755

H649 2775
-75'4/ -'794

"<og

QDZZ

/gal/0

-yo9oy -zC 5'zq'/o
Z@5o9 -y/Czo i886T
zz/74 —8+of /45/9
"Dms -'z8/9 -<Sar

-lur2r -D/5Z -7C64
—iB(

VALVE NUMBER

NODE NUMBER

DEADWEIGHT

THERMAL 1

THERMAL 2

SEISMIC OBE

SEISMIC DBE

BLOWDOWN PORV

MX MY MZ AX MY MZ

UNITS: INCH-POUNDS
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,VALVE END MOMENTS

BY:

CHECKED BY:

DATE: l2S -89
DATE: HAT/$ 9

-<i TELEDYNE
ENGINEERING SERVICES -- ..

VALVE NUMBER

'ODE NUMBER

MX

4RV- lee

MY

g/0
MY

DEADWEIGHT gqgq
THERMAL 1

THERMAL 2

SEISMIC OBE gPg/
SEISMIC DBE

BLOWDOWN PORV +'qgg

-see
7'/

- 4//9

-<To/ -6 '7/0 222 9

/9 rq z96I yqz9
qs~s sdrS -Sr>7

=/7oz -4b<d -49'8/
-'2527 g/kK = y8ob
-

@gal

—7ozy

ZZ7/

-'q757
-/89o5
—//65

VALVE NUMBER

NODE NUMBER

MX MY

DEADWEIGHT

THERMAL 1

THERMAL 2

SEISMIC OBE

-6zo~ 5d z

9OVW -dM4
-37Z5

17's7z@

-59of' 75o -788
~d~c gZoz -36K
2744 3/os -348z

-io>~7 =8'9CI =T7/Z =9'so7

SEISMIC DBE

BLOWDOWN PORV

-'7/9'0 -7c 09
-'$3 V -'iZd

/&978 -q'z 5'/ -Q7gg
-"7'9A -Qgo7 -gz.rp

UNITS: INCH-POUNDS
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->s TELEDYNE
ENQtNEERlNG SERVtCES

VALVE END MOMENTS /
BY: DATE: /35~

CHECKED BY: 'Mr773 DATE: HJP7//Q

VALVE NUMBER

NODE NUMBER

DEADWEIGHT

THERMAL 1

THERMAL 2

SEISMIC OBE

SEISMIC DBE

MX

- /$ /8

MY MX

78 -/~7+

/zoo 938D
—/5 V'Zl-/<8ss

+OO

-/87q'9/9'8
-37 z/z

-4/29''/85/0
-'D9o -/882/

BLOWDOWN PORV ~ i/pg~ —IA'7 -393k - ii59~ -3/5< /~B ia

VALVE NUMBER klMD-l Z-

NODE NUMBER

MZ

OEADWE IGHT

THERMAL 1

rc — 888
-/os -2D7z

-7S/Z -9/7+
-37o7 48/

THERMAL 2 -/8/O'FOES —7/KZ gO

SEISMIC OBE -fgP~p gggf
SEISMIC DBE -g,/gg

-'gyp'LOWOOWN

PORV /ggyg +'ggg/

= gg/9'/C/Wo
= 85/ q -ze805

+ g5z7

UNITS: INCH-POUNDS
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VALVE END MOMENTS

r~ TELEDYNE
ENGINEERINQ SERVICES

BY: DATE: 5-&-
CHECKED BY: ~X DATE:5/(P7/gg

VALVE NUMBER

NODE NUMBER

/UR'I/- l5'I

MY MX

DEADWEIGHT

THERMAL 1

THERMAL 2

SEISMIC OBE

SEISMIC DBE

BLOWDOWN PORV

go9'I

7775
-g 79 5 '70 7Z/'7

/>do 44'7 %3z8
-3/ 95 z7/7 <882
'Ways 'z/zq's rr
'79z5 9z8l 'lWSez

+/ac > ~gao7

-34z8 -/888
-9/d4 ABC

ys9'Z ~ds85
<58o9' T999
++PIo (7ifqg

VALVE NUMBER

, NODE NUMBER

AIMo->5/

MY MX MY

DEADWEIGHT

THERMAL 1

THERMAL 2

SEISMIC OBE

SEISMIC DBE

8989 /go
294/ -9'>/8
qz>7 -7K/7

-'7788 527zz
/y70+ +088o

Bozz /954 gzqy
-47 -1+dud -/<goo

977z - /Ws/ -/z89
-//zap 'ada'Sad i
-irate '-sqo -'SU~7

"BLOWDOWN PORV fzQ/ + $3oj —/5'"/76 -" zsa.~ + 7r/z ~7P3s

UNITS: INCH-POUNDS
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6.6 Miscellaneous Calculations



Technical Report
TR-5364-1
Revision 0

6-127
A TELEDYNE

ENGINEERING SERVICES

6.6.1 Thermal Boundar Dis 1 acements
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/pa
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