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As a result of the referenced IE Bulletin, APS monitored the Auxiliary Spray line to evaluate the potential |
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Spray line above the Pressurizer vessel. This calculation evaluates the effects of the measured top to bot-
tom delta-T values.
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1.0 BACKGROUND
This analysis is done to verify the structural integrity of the 2-inch diameter Auxiliary Spray Line for a
recently found thennal stratified temperature distribution. The variation of temperatures found in the
Auxiliary Spray pipe occurs in the immediate line where it attaches to the 4-inch vertical Pressunzer
Spray line just above the Pressurizer Spray Nozzle. This temperature condition exists out to the first
valve,(V-431 ). Temperature data was obtained by field measurements at three locations, see Fig. (2). The
Auxiliary Spray line is part of the Chemical Volume Control System.

The mathematical piping model developed for this analysis, Fig. (3A,3B), consists of a ponions of the
Pressurizer Spray and Auxiliary Spray lines and are investigated for thermal and mechanical loads that
occur during normal and shutdown operations.

2.0 LOAD CONDITIONS

.

2.1 NORMAL OPERATION
During normal operations the Pressurizer Spray water is supplied by the cold legs of the Reactor Coolant
System Loop 1 A and 1B. These two supplies permit the spray flow into the pressurizer with less than four
(4) Reactor Coolant Pumps workinpThe differential pressure caused by the coolant flow through the
reactor vessel provides the head necessary for spray flow this pressure head of approximately 57-psi.
Under these nonnal operating conditions, with the Reactor Coolant Pumps operating, the spray flow rate
is controlled t>y the two modulating, (segulating), diaphragm-operated spray control valves. When on
auto mode, these valves stan to open at 2275-psia, and are fully open at 2300-psir.. When these valves are
closed each,(2), spray valve has a manual bypass valve which is adjusted to allow a small bypass flow
rate of about 1.5-gpm at temperature. The bypass flow is maintained for the following reasons;

* ne bypass flow keeps the piping, valves and spray nozzle near operating temperature
to minimize thennal shock to piping system and nozzle when the spray valves are
opened to admit more spray water.

* The bypass flow also helps to circulate the pressurizer water with the Reactor Coolant
,

Loops water to maintain uniform temperature and chemistry control in the pressunzer.

a) Pressurizer Spray Line has cyclic water flows from the reactor coolant system introduced into the
pressurizer to control its temperature and water volume. Between cyclic flows a bypass flow is
maintained in the line to keep the piping system and pressurizer nozzle near temperature to pre-
clude thermal shock.

b)Tae Auxiliary Pressurizer Spray line sits with valve V-131 closed so only the attaching pipe segment is
at or near the temperature of the spray line and/or pressurizer. It is within this pipe segment

,
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and at this time in operations that PVNGS Mechanical Engineering Group determined different tem-3

perature readings between the top and bottom of the small 2-inch line, indicating thermal stratifica-'

tion.

i

2.2 NORM AL SIIUTDOWN OPERATION
During normal shutdown of the reactor systern, the Pressurizer Spray Line is in use until the Reactor

#
Coolant System water temperature is lowered to about 440 F. At this time the RC pumps are shut off
and the Auxiliarv Spray line then starts with a low flow to cool and collapse the bubble

2.3 NORMAL STARTUP OPERATIONS

Under start-up operations the Auxiliary Spray Line is not used since afier flushing the RC Pumps are usM
to assist heat up of the Reactor Coolant System and is available for the Pressurizer.are not in operation,
(i.e., law Pressure), and the differential pressure across the Reactor Vessel is insufficient to maintain
spray flow or bypass flow. Under this circumstance the spray flow is supplied from the Chemical and Vol-
ume Control System into two altemate spray valves. 'ntis condition occurs during normal cool dom of
the system. The thennal conditions are estimated using the Specified Transient for the Pressurizer Spray
Nozzle.

Operational Pressure in the Pressurizer Spray Line will vary between 2250 and 2300-psia.The pressure in
the Aux Line is taken frem the shell side of the Regenerative Heat Exchanger pressure out-put minus pipe
losses is less than 2450-psia at a temperature less than 550 degrees E

MATERIALS
The applicable materials are from the Code: ASME B&PV Code. Section IIL Class 1.

* l-inch Dia. Pipe, Sch.160,(Seamless), Stainless Steel, ASME S A-376 or SA-312, Gr. TP304
* l inch Dia. Socket Fittings 6000 lb Stainless Steel, ASME SA-182, Gr. F304

*2-inch Dia Pipe. Sch.160, (Seamless), Stainless Steel, ASME SA-376 or SA-312, Gr. TP304

_ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _____ _ _ _ _ _
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FIGURE - 1
,

The temperature differences shown in the above figure is attributed to probable valve leak-
age of colder water,(operational temperature 220 #r ), from the Chemical Volume Control
System), passing he check valve, V-431, as well as, circulation of hot steam by a convection
cycle from the 4-inch diameter Pressurizer Spray line.The 2-inch Auxthary Spray Pipe pass
the closed valve is approximately at a pressure that is the same as the Regenerative Heat Ex-
changer Shell Side Pressure,(2450-psi) minus pipe losses. Whereas the steam in the 4-inch
diameter pressurizer spray line is near 550 'r with a pressure equal to the RCS,2275 to

'

2300-psi.
3

J

This form of stratified flow,in the Aux. Spray pipe run up to its fust valve, suggests that there
is no "high cycle" mixing zone existing at the temperature interface boundary. Rather there
will be a stable low cycle axial and tangential stress condition due to only the temperature

,

differences at the top and bottom of the pipe and their values will be dependant on the inter-
face level with a non-significant mixing zone. The stress condition in the pipe wall will be
roughly proponional to (T - T .).u c

|
|

|

|
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|
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* 2-inch Dia. Socket Fittings,6000 lb. Stainlea Steel, ASME SA-182, Gr. F3(M

* 4-inch Dia. Pipe, Sch.160, (Seamless), Stainless Steel, ASME SA-376 or SA-312, Gr. TP304 :

GEOMETRY
i

! Pipe Size Inside Outside Thickness Section Moment Radius Weight
Dia. Dia. Modulus Inertia Gyration (Ib/ft)
(In.) (In.) (In.) (In.3) (In #) (In.) i

1-in. Sch.160 0.815 1.315 0.250 0.1903 0.1252 0.387 2.844

2-in. Sch.160 1.689 z.375 0.343 0.979 1.163 0.729 7.444

4-in. Sch.160 3.438 4.500 0.531 5.90 13.27 1.416 22.51
l!

4 NOTE: Corrosion Allowance = 0.00 j

i
STRESS VALUES (PSI)

i
'

Stress Temperature |
# #

Type 100* M "F 300 F 400 "F 500 / 600 F !

!
ASME, SA-376 or S A-31; * ~/304; Neminal Composition 18Cr-8Ni |

S,. 30.0 25.0 22.5 20.7 19.4 18.2 ;

S, 75.0 71.0 66.0 64.4 63.5 63.5 i

Allow. S 20.0 20.0 20.0 18.7 17.5 16.4 |m
Allow. S 18.8 17.8 16.6 16.2 15.9 15.9 :

6 !Mod. of E10 (*) 28.3 27.6 27.0 26.5 25.8 25.3

Nominal Coefficient of Thermal Expansion (a): |
a x 10" 8.55 8.79 9.00 9.19 9.37 9.53 |

(idm/*F) J
.

Reflective Insulation

4-inch diameter pipe has a 2-inch insulation thickness having a Density of 0.0206 lb/m 3 or )

i 7 lb/ft |

|

|

|
--. . _ __ __
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4.0 AUXILIARY SPRAY LINE TRANSIENT DEFINTTIONS )

PIPING SYSTEM DESCRIPTION i

The function of the Auxiliary Spray Line is to provide the operator with an auxiliary pressurizer spray to
control the Reactor Coolant System RCS, pressure during the fmal stages of reactor shutdown by allowing
cooling of the pressurizer. The Aux. Spray Line is part of the Chemical Volume Control System, CVCS, i

and is located between the charge line (Loop 2A) and the pressurizer,(RCE-X02). It is a 2-inch Schedule
160 pipe size. The upstream end connects to the charge line where it takes the fluid,(reactor coolant) from ;

*this charge line. Note that the section of the charge it connects to is a portion after the regenerative heat
exchanger outlet nozzle. The down stream end connects to the 4-inch main spray line, and the main spray
line immediately connects to the pressurizer inlet nozzle. ,

1
I

NORMAL START-UP OPERATIONS
The pressure in the line rises from atmospheric pressure to 2250 psig. After equilibrium of the system is j
attained the flow in the line drops back to zero flow, while the temperature and the pressure in the pipe i

system remain at 125 F and 2250 psig. |
|

NORMAL OPERATIONS
During Normal Operations of the plant systems such as at full power, step power changes and ramp power
changes, there is no flow in the Auxiliary Spray Line. In the system heat-up Operating Condition, circula-
tion stans in the loop with coolant flow and temperature of 44.0 GPM and 120 E

UPSET OPERATIONS
in normal operations of the plant system an upset condition is assumed whtr, the Auxiliary Spray Line
may inadvertently function at full power. For this event the coolant pressure is maintained at 2250 psig and
the fluid temperature rises from an initial temperature of 125 F to 460 F in a short tane and the flow reaches
to 61.6 GPM.

<

NORMAL SHUTIX)WN OPERATIONS
| During normal shutdown or reactor cooling, the flow in this pipe system increases from zero flow to 61.6

GPM and the temperature of the fluid increases from 1255 F to 225 F. However, the pressure in the line;
remains the same,2250 psig. After the pressurizer is cooled the flow will slowly be reduced to zero, the'

) fluid temperature will be reduced to 70 F and pressure will be reduced to atmospheric pressure.

THERMAL STRATIFICATION
As a pan of APS response to NRC, Reference (4),NED assessed Unit 3 Auxiliary Pressurizer Spray Sys-
tem temperature data. This data was recorded to evaluate the potential for thermal stratification in the
Auxiliary Spray Line. The data reduction perfonned by ABB-CE focused primarily on plant heat-up and
cooldown operations.In Reference (4) APS concluded that the Auxiliary Spray Line did not exhibit ther-
mal stratification due to leakage as described in IE Bulletin 88-08. However the line did exhibit a top-to-

; bottom temperature differential of up to 115 F in the portion of the pipe system between Valve V.431 and

1

-- - - - . - - . . - . . ._..- - - - .
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ithe 4"x4"x2" Tee connection to the main spray line immediately above its connection to the pressunzer
inlet nozzle. This temperature difference is considered to be the result either convective cooling or insula- !

tion effects. No evidence of cyclic stratification with striping was observed and this condition will only i

occur when there is zero fluid flow in the Auxiliary Spray Line. j
!
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5.0 CALCULATIONS

!

5.1 EFFECT ON CALC. NO.13-MC-ZZ-588 USAGE FACTOR :

Calculations were performed by using ANSYS Version 4.4A computer cede because this code allows the !

input of the variable pipe wall temperatures experienced during stratification. The input is shown in Sec-
tion 6.0 based on Histograms per Calculation No.13-MC-ZZ-045. Although the monitored temperatures
were in the range of 400 F at top to about 285 F on bottom of pipe, the thermal' load cases were input with
the Main Spray operating temperature on the top less 115 F for the bottom temperature.This was done for
conservatism as the higher temperature values yield a larger differential expansion top to bottom due to
their larFer mean coefficients. The stratified section is Section I as desetibed on the following sheets and ,

shown on the sketch on sheet 40. :

I
The results of the load case runs for expansion stress are shown in Table 1 on sheet 32. The input and stress '

summaries for each individual load case output are shown in Attachments 1 and 2. The maximum stresses i

in the output are in tenns of maximum stress intensity which is conservative compared to the bending
stress as it is equal to twice the maximum shear stress and includes the effects of intemal pressure. Maxi-
mum stress occurs at Data Point 41 in Upset - Inadvertent Aux. Spray initiation File inpl6.o and is equal
to 13633 psi. Although this is not a stratified case as the Aux. Spray is on,it yields the enveloped value
because the upward bowing of the Aux. Spray line during stratification relieves the bending stress resuhing |
in lower stress levels during these cases. This can be seen by comparison of results of stratified cases to
non-stratified cases.

'
The stratified load conditions affect only Primary Plus Secondary Stress Intensity Range, Eqtn. (10) and
Peak Stress Intensity Range, Eqtn. (11) for calculating Usage Factors.13633 psi is substituted for the sec-
ond term in both equations which can be done since K2C2 indices equal 1.0x1.8=1.8 and this has been
input as an SIF in the ANSYS input. The through wall temperature gradient terms in both equations can
be taken from the existing stress calculation, Calc. No.,13 MC-ZZ 588.This is true because these terms
for the stratified flow condition are enveloped by the thermal shock or ramp temperature changes on which
the existing calculation is based. The delta-T changes during stratified flow are much lower (115 F max.);

and are low cycle occurring s' a slower rate of change as described previously in Section 2.2 of this calc.
Also, a 2 dimensional Thennal Transient Stress calculation was done as pan of Calculation 13-MC-ZZ-
045, Rev. 0 (SNUMB No. X0l?5. Dated 9/30/87) for the 4" Main Spray under a delta-T of 160 F and the
transient stresses were fourm to be minimal (less than 1000 psih

Equation (10) can therefore be conservatively calculated by simply adding 13633 to the existing maximum,

in the stratified section I which is 35954 psi per page C-7 of Calc.13-MC-ZZ-588. This yields 13633 +,

35954 = 49587 psi < 3 Sm = 53625 psi. This value is conservative since, as mentioned above, the stratified
flow actually reduces the maximum stress range.

.

. - - ,..c. _ ,, . . - , .- .-m- - _ - . _ -
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Equation (l 1 ), Sp, can be recalculated as follows using 13633 for the second term and using existing values
for the gradient stress terms and the pressure term. If this Sp for the Aux. Spray Stratified Flow condition
is assumed to occur with every cycle shown on sheet C-8 of Calc.13-MC-ZZ-588, the Fatigue Usage Fac-
tor based on this Sp will be conservative and then added to the existing Cumulative Usage Factor to deter-
mine i 's effect on plant fatigue life. This calculation is as follows.t

Sp=1 2(1 )(2250)( 2.375) + 13633 + (9.41E-6)(40)(25.5E6)(l .7)(.6) + L25.5E6)(9 41E-6)(.85x228+99)

2(.343) 0.7

= 9348 + 13633 4 9790 + 100370 = 133141 psi

Salt = Sp/2 = 133141/2 = 66570 ps;

Nallow = 8000 cycles

Usage Factor = N M =.0688=

Nallow 8(XK)
t

N= total cycles from sheet C-8 of Calc. No.13-MC-ZZ-588
Nallow = Allow. cycles from ASME Sect. III, Fig.1-9.2.1

Cumulative Usage Factor in stratified section = C.U.E from sheet C-7 of Calc. No 13-MC-ZZ-588 +.0688 ;

=.0953 +.0688 =.1641 < 1.0 Therefore acceptable |

l

i

i

>
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|

*
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5.2 EFFECT ON CALC. NO.13-MC-ZZ-045 USAGE FACTOR ,

A combined analysis of Auxiliary and Main Spray piping was done in the calculation referenced above to
incorporate test data given in Study 13-MS-035. This data is based on a testing program which was imple-
mented to determine possible future thermal transients which could occur during the life of the plant. As
a result. possible transients were identified which are more severe than those defmed in the Class I report
documented in Calc. No.13-MC-ZZ-588. |

Table 2 on sheet 33 shows that. for every load case, the Stratification in Section I reduces the maximum

positive stress level and, therefore, does not increase the existing maximum Equation (10) stress ranges
shown on sheet 21 of Calculation 13 MC-ZZ-045 (see sheet 13, Table-A). |

.

The effect of Stratified Flow on the Cumulative Usage Factor shown on sheet 22 of Calc.13-MC-ZZ-045"

(see sheet 14) is calculated less conservatively than done in Section 5.1. The potential increase in peak
i

stress due to Stratification is calculated for each stratified load case by subtracting the maximum stress of
'

the stratification run from the maximum stress of the same load case run without stratification. This is
|shown in Table 2 on sheet 33. From this table, it is shown that a decrease of 7403 psi is the maximum

change of any load case due to stratification.This value is then added to the maximum Equation (11) stress,
Sp, shown in Table B (from sheet 22 of Cale.13-MC-ZZ-045) on sheet 14 to get a new maximum peak

'

stress, Sp'.

.

Sp*= 289,034 + 7403 = 296,437 psi. ,

Sa' = 296.437 = 148,219 psi
2

Per Table 1-9.1 of ASME Section III Code, Allowable cycles, N' calculated as follows. ;

20tmo,),,g "ouro
2

H8214 "

N' = 200 (500) = 498"

-200 r

i

Revised Cumulative Usage Factor can then be calculated as C.U.E' = f

where n is an equivalent number of actual cycles with maximum peak stress range of 289034 psi and .

C.U.E of 0.732 from the existing calculation. (see table on sheet 14)
'

.

$* e Q
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Per Table I-9.1,

148000q, 148000)
N = 500 ( 1000)[,144517'J 110000

== 539
500

n = 0.733 N = 0.733 (539) = 395 cycles

C.U.F.' = d = $ = Olol < l.0
Therefore, the new Cumulative Usage Factor, C.U.F.' is acceptable.

CONCLUSION:

The Auxiliary Spray line is able to withstand the effects of Stratified Flow, as monitored by the PVNGS
rnonitoring program, for a 40 year life.
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CALCULATION SHEETgpp

CALC. TITLE AUXILIARY SPR AY LINE THER51 AL STRATIFICATION CALC. NO 13 51C.ZZ.643

STRATTFIED THER51AL ANALYSIS OF THE 2. INCH DIA. PIPE SHEET NO. I3SUBJECT

REV | ORIGINATOR
'

DATE CHECKER , DATE REV. ORIGINATOR DATE CHECKER DATE Rev.
- '

Ins.

[()\ O lu
'

ihlh catorp y.

/\ /\ l~ '

I-TA E L. E - A
sL>mA.tv CF sta

. . . . . . . . . . . . . . . . . . . . . rm . . .t s.$. .I.k tt.r s.!.77. .RA. .v e.t.s. . . . . . . .. . . . . . . . . . . .
. .. . .

I | rti ent . ste x uv i simettries Elastic. rustic | .
,

I isuiss twitwsity unct| sness suitssi71 unct | ,

1 ;......................g...................................I ,

I can | ux c. to | | ux c. Sz | ux to. u | ur er |
[P0lhi | STRtss, sn j sn/35e | TktRut | siktss '.!/o Itc.12/35al
I ee. I cut) I ct) I suiss, se | xcutt | ct i
i i I | (ui) I cut) Itc.uns=1
1.................................................................[ ,

i 12: | st.4c5 | oesij .- | I i|
". . . . .

i 122 | 19.249 | c.sts | | | |
-

-- ~. --

| 1:4 | u .321 | o.267 | | | i|
-- .- ~.

| 125 | u.2n I o.res | I |
'

|
... ~. ...

| 126 | 42.63a i c.ts4| 1.235 | te.9c3 | |...

| ur 1 42.992 | c.s61 | 1.6e9 | 39.6s6 | |
~.

| u4 I s1.535 | 1.c32 | 9.757 | 44.145| c.ssa |
| u6 | 23.641 | c.473 | | 1 | i

... ... ...

| up | 24.243 I c.4ts | | 1 ... |
'... ~.

[ n: | u.571 J c.292 | | I
.-. i... ~.

| su I 21.473 1 c.43a 1 | | l4 -- - ~

| u6 | 21.5t6 | o.431| | E| |
-.- -- ...

| us | 19.c45 | c.399 | ... | | |
.- .~

| 1so I u.c79 | c.2sz | ~. | .- 1 |...

| 152 1 34.:43 | c.6s4 | 1 | |
-. ~ .-

| 156 | u.t32 | c.zn | 1 ||
-- -- .-

| 161 | 24.:72 | o.us 1 | | |-~-- ~.

| 142 | u.37s I c.2u | 1 | | :-. .-- .-.

| || 166 | 21. m | c.uo | | |... .~ ...

| 16u | 42.595 | o.ess | 1.171 | 31.ou | 1

|.-.

| m| 22.cn I c.uz | 1 | 1
-. -.--

| in i 22.657 | c.'54 | | | |--- ~---

,

I in I 42.u2 1 c.asei 1.oisi 31.623 | |--

i 1sz | 21.c6s I c.4zz| || ]
.- .- --

| in i 63.6a | 1.croi ro.su | 3a,125 | c.763 | |
| roo i 55.7u i 1.1161 7.77o | 46.936 | o.94o | ;

I roi | u.7ca i c.z74| 1 l -~.|-- ~

1 ros| 21.ts6 | c.424| 1 | f|.- -~--

I 2c6| 13.691 | o.274 | ! l |-- -~ -.

| 2csI ro.szs | o.417| | | |-.- -- --

| zioI u.us I c.2z3| | :| |-~ -- .

| 2t2| u.9er I c.zsoI 1 | ;..--- --

I 2141 23.766 | o.476| ||
.-- -- --

,

l I. !i 217 | 23.'c' ] c.'69I l~ ~ --

| 21s| 45.s 5 | o.917| 2.774| 44.336| |.
--

| Zsa| 42.wr I c.s6c | 1.6u | 4a.ur | 1i ;--

|. ;I z36 1 42.cr3 | o.s42| c.77c ' sa.wo | .-

l |'j 237| 12.E37 | o.257 | ~~ ~ "

l'| z3a | 12.ses | c.zsa 1 1 |--- -- -~
.

| || |1 24: I 1s.ua | c.369| ----- --

| )1| 24z| 31.636 | c.ars| 1
-- ----

|]|| 5:o1 51.99e I c.wr i -----.--

I|sc2| 51.640 1 c.M1 1 --- || . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . ~ . . . . " . . .j
--

.
,

(1) #. ore SV3sa > o.s, Eq.12 & 13 used for pipe treek criteris. ),

Were sV35m > 1.o, chect sq.12 & 13 for como cooliarce, chect
,

for teerent ratest. arud ottermine te for salt (table e 2). )
1

i

|

_ _.
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CALCULATION SHEET rANPP -

A UXILLARY SPR AY LINE TIIERM AL STR ATIFICATION CALC. NO 13.MC ZZ.643CALC. TITLE

STR ATITIED TilERMAL AN ALYSIS OF TiiE 2.INCII DI A. PIPE SHEET NO. M !SUBJECT
,

REV ORIGINATOR DATE CHECKER DATE REV ORIGINATOR DATE CHECKER DATE Rev-
f

Indi. '

'

M 92 % fit ***

A A 1
'-

.

T A E 1. 6 O>-

SLDMART THERMAL RATCWti Ako !

THERMAL FAT! cut CLMJLAT!YE USAcs h7Md !

[
.......................................................... ,

] | THERMAL | PEAK STRiss; FAT!ovE ,

| [ RATCHET (1) | | ;

j j...............|..................................g

| CATA { | |ALTtrkAT!Woj | |
| F:!NT | |ALLOWj $7ttss | MAX fo. 11 | UsAct |

'

i he. | 4T1 | ss T1 ] FA: Tom, | statss, sp | FACTon, |
| | (F) | (F) | Ke | (ksi) | U. |
i.........................................................|
| 12eI | I 1.000| 153.652| o.152 |--- ~.

1 122 | 1 | 1.000 | 79.4cc ] o.cos|-.. ...

| 12' | | I 1.000 | 51.167| o.coe| ,

-- --.

| 125 | | | 1.000| si.cs4 | o.cooI t-- .-.

i 1a I --- I .~ | 1.000 I 122.264 | c.csc | !
I u2 | --| | 1.mo | 122.sso | c.osi |~

| u4 | u2.7 | 33o.7 | 1.106 | t&2.cca | o.116|
| u6 | ... | | 1.cco | ev.541 | o. cia | ,

| us | -- | | 1. coo | 92.103 | o.ots | -

| ue 1 -.- | | 1.000 | 52.491 | o.ooo| |
i ne 1 --. | | 1.om ] s2. m I c.m9 | },

| u6 1 -~| | 1. coo | 66.ss' | c.oez | ,

I us | .-| | 1.om | n.219 | c.cos| i
| uo | | | 1.o00 47.317| o. coo |...

| u2 | .-- | | 1.000 1t2.9o4 I c.ose 1 :

| 156 | --- | | 1.000 | 47.056 | c.ooo| >

t 161 | ... | | 1.0o0 | 10o.s45| o.ros I. i i
,

1 162 | -- | | 1.02 | '7.634| c.om |
| 166 I .-- | | 1.mo I n.32o i c.oo6 ,,

| 166A | ..- | | 1.cooi 129.11e I c.ce9 :-..

| m1 -- | | 1.000 1 74.2c2 | c.cos 1 ,

*

i m1 ... | | 1.o00| n.sosI c.cos | } '

I m| ... | | 5.om | 12s.69sI c.oss I i--

?I taz | ~. | | 1.000I 121.920| o.126|
| tts | 3c7.7 | s49.2 | 1.234 | 157.600 | o.n2 l. i

'

| 2o0 | ne.3 | 6cs.4 | 1.ss6| tso.249| o. art |
| rot | -~| | 1.000| st.4ssI o.ooo|...

| 204| .~| | 1.mo I s2.tsoI c.co9|--

| 2o6| .. 1 | 1.000| 51.539| c.ooo|
'

--

| ros| | 1.mo | 79.651| o.cos ||... ...

| 2to I ... | I 1.000| 52.otoI c.mo I...
t

| 212 | -. | I i.mo | st.s72| c.ooo|- ...

'

| zu | ... | | 1.000| 9c.ssai c.ou | i
...

| | 217 | ... I | t.ooo| e9.oe9| o.ou |...4
,

| s.mo | 135.64s ' em | |
- | zia| - 1 --

I 1.o00| 122. set c.osi | , || no | ... | ...

| zu i ... | | 1.o00| 121.226| o.o44 | t :...

| 237 | -| | 1.000| 5o.653 | c.ooo|...

| 1.000I so.7c3| o.ooo|| na | ~.| ...
,

i 24c| ... | I 1.oco| 77.s72| c.m6 | ;...

| t.no | us.7vs I o.153 | |I 242 | ~. I ...

| 1.o2 | 2e9.c34 | o.733 | || soo 1 ... | ...

| 1.oco| ss.455 | c.no || 5:2 | ... I ...

..........................................................

(1) We sn of Ec. to e 3sa

:
. _ - - _ . . - - . - -
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3
6.0 TIIERMAL INPUT DATA SUMMARY // E E 5z

i o -.4 7

d,- 'g E'~

h) h
'

OPER. TEMP. / REF. TBIP.

Uf
* > e-

h @AUX / MAIN AUX. SPRAY MAIN SPRAY

MFILE LOAD CASE NAME Cycles rtow WTrRN. SEG I SEC LK SEG A SEC. B-F %N -4 ::: MREE PRESS. TFME WMP. RME TEMR p m m y
* *

> f' K >.'

s
inp 14 NORMAL START UP 500 10/0 2250 495*/70 49500 495R0 495/70 p g y [

ni > 7
3 h f ]ninp 18 COOLDOWN (A) 200 10/62 ** m 50 435*/60 60/60 435/60 435/60
B'c

5 h>$
x < -

inp 19 COOLDOWN (B) 460 10/62 **vn30 435+/110 110/110 435/110 435R0 F w

h IC5 0 "
inp 20 COOLDOWN (C) 1840 10/62 *i m 50 435+/im 160/160 435/160 43590 SS 4 H P

t' m ::: $> ,

M M q<

y } gginp 12 NORMAL 10% 200,000 290/0 2250 570*/495 120/120 570/495 570/495

n UZ* Qminp 13 NORMAL +10% 200,000 290/0 2250 565+/495 120/120 565/495 565/495 g E dX.-

| h3$inp 15 UPSET LD REIECT. 85 220/0 2250 575+/495 120/120 575/495 575/495
-e m H .

0 9inp 16 UPSET INAD. AUX. 5 10/62 2250 460/450 370/160 495/495 495/495
b

inp 17 UPSET SPUR. EVENP 355 437/62 2250 573/495 573/120 573/495 573/495 $
'

z
rri O

$ h <

g
A4

I
0

h
'Z

O

* INDICATES iECTION STRATIFIED AT D iLTA-T OF 1 15E (INDIC.oTT!D TDiP. AT TOP. INI?ICATED LE4115F ATI OTIUM.)

5 "
*

; 51i

| a rx
I .I

_ _ _ -. _ _ _ _ _ _ _ . . _ _ _ _ _ - - _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ . _ _ _ . __ _. .. .__ _ _ _ _ _ _
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b CALCULATION SHEET,gpp
AUXILIARY SPR AY LINE THERMAL STR ATIFICATION CALC. NO 13.M C.ZZ.643CALC. TITLE

STRATIFIED THERM AL AN ALYSIS OF THE 2. INCH DI A. PIPE SHEET NO. 16
SUBJECT

t
'

REV ORIGINATOR DATE CHECKER DATE REV ORIGINATOR DATE CHECKER DATE Rev.
In .~ ,

/ ;,88 / iMw % /
6)/I$h.[\/Ok,Q ^c @ l'N; AWT BRAMACHARIA

Ch!CE '

pou

A A I
.

h Y (GLOBAL) ;

T(0)
'

|

i| | | | |

|||| ||i

' '

h '
i ,o,

T(90) / t|t
1 y y

X c T(270)
b

,

(\
j\ I
h. X ,/ .

s
,

< , .

'
i, ,,,

.., _... ,

T 180) ;4

;

FIGURE 2'

<

1

TEMPERATURE INPUT TO ANSYS PIPE MODEL
,

, ,

Plant Condition Elem. TYPE T(0) T(90) T(180) :

Summanzed STIF20 Sect. I Temp. T(0) - T(180) Sect. I Temp. - 115 F

on chans on (Plastic Pipe) 2

following pages

,

m

, _ _ _ . _ . , - -..
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h/
inp12

PtrETrMPERATURES FOR1RANSENT lt15TUORAMS ~ AtIXIllARY SIVAY PIPE SYSTT M g ~, yo H i
E ']NORMAL -10% POWFR dIANGE orthTIONS: Derica -10% Power Omge mweemmt npersteam of the plent there a tw> ff.v. m ik neuil,ary . prey hne. At tM tune tbrmsi

|4; ,
etreenbeenn in ry wcenm e siets for tb opentum in the pre ectum I. O f E 84*RCAA-2".

f $ hi

:--e w
do g

m e' Nonw,ofC p 3xvxw M "-

o
Pye SMtsem A B C D E F I J K y g

2. G e ;;
m m ,p

, .) w w

Re ference Temp. F 495 495 495 495 495 495 495 120 120 I K g-
4 ;>

fI h
Sywm Temp. F 370 37o 37o 37o 570 57o 37o 120 im [ o 2 m

DeltaTe 9F 73 73 73 73 75 75 73 o o g y y 4 Q
% >[*5 _m e.

y
T1tERMAL STRATH 1 CAT 10N IS TO BE INQEDfiD IN PIFE SECHON ! ?O

$ pc
% rig 225o 223o 2ro 223o 223o 223o 2:30 2:30 2m

-

4 O
2 % $ } t~>V m

M dru,OPM 2m 2w m m 2m 2m o o o 3

E I bC
n 32

9 v1*
8 2 em
9 P o tr$
z m 2 trj
G '8 .-;

M oO :>
r-

O

INPUT FILE = inp12 $ $
m -

M $oREFERENCE-IHSTOGRAM I % C O
o z s
y

,
Y '0

m Iw

"
"

i#

*-- ! I I
'

-_ _ -_ _ _ ._- _ _ . - _ _ ._ ._ _ _ ._ - __ _ _ . _ . -- . - - - .
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hh m C >

[ b O
IUPU ] Qy

FIIT TTMPI'RATURES PDR T1tANSITNT IllSTW; RAMS - AUXIllA RY SMtAY PIMI SYSTF.M ,

/ O H AT
Q' m QNORMAL +1(Ft.POWFR GLANGE Ot7'R ATIONS Dunns +Ifr% Po m Chang mwrevenna erratwww af tir plant thrf- ** no Nw = tb *eubary v3y hne. At the tune thermal I 9 h

et enficseweiin ppr metnew ence frw the operstwe in tk pre wcene 1,(11 E fMFLRCAAT. z :e >
P > rd d 9e
@ 7 g

N. mar or Cy v, 2on mo n -

C
Prpe Settum a a c D E F I J K g

> A

A g d s;-

v
* - E 3

# >
Reference Temp F 495 495 495 495 495 495 495 120 120

f
Syam Temp. F M5 545 543 545 563 545 M5 12n 120 yr-

.1 o z m
3

y $ dO
oeit. Temp. F :n 70 m 70 70 m to o o

q >Fm e;
5 T- d' N

TitFRMAL STRATU1 CAT 10N IS TO BE INCLUDIT) IN PIPE SECT 10N 1 G z ga
$ pCy& 4 6

o
% P. . n3n n50 nso uso zm no 2m z:x 2m

}r;>p m .
M

g >drw ors m 290 m m m m o o o

/ / < ~1 AO
o 3 2o-

$d3 C

E E o$
5 Z? M
4 Ha
M ob >

r-o
? 'zINPUT FILE = inpl3
M o

v> -
I 'f'

o p IREFERENCE-IIISTOGRAM II I na
8 z N
A .o P
m Iw

#> *
M

r =$
e

@

_ _ _ _ _ --
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n
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5 5
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CD ohh 2 C .>
inpl$ / 2 2,2

,

, 0

QyyPIPE TEMPI 7ATUPES IM TRAN5tD(T If1570 GRAMS - AIJXILIARY SIP.AY 17PE SYSTEM . ,

~ n,

|ot?PSET LOAD RFJECTKN AT 100% OfiRAT10NS (NO REACTOR TRW Dereg I'Yr4 TW, Lemt Rerctim Omnge 0;ernewm. of the plant dere se m flow in the eenliery [j 3 f~
_ hmn far. As thin tune dermal *trstine_ mam e pge ecewn engin f,e thi= cywrzum n air pga wtwe L C11-IMEN RCAA-T. 5| I '
Q

-F z x >
j

hN=mher of Cvcler n5
.

3 ,

-m
CPye Seetem a a C D E F I J K M O

5 O Y Y\ A M m
.
- P
1 x x

Reference Temp. F 495 495 495 495 495 495 495 120 120 t >
' o F Pw

Sy e m Temp. P $75 575 575 575 575 573 575 120 120 g g y g'

dp O 7- M
Delta Temp. P no no no no no no no 0 0 % >-

m C j ;O
*

h (>""
-

TlIERMAL TTRATillCAT10N IS TO BE INCLUDED IN T1Til SECTION I =

EO
hPreewn gaig 2250 2250 2250 22.50 2250 22N) 2250 23) 2250 g O

& * W g>
dFW OPM 22n 220 220 220 2N 220 0 0 0 >> 2 sesm

a 3 2.

m o
> CM

b 5 dX.

9 P om
$ 3 *M

i - e H
S M o;

>
r-

! INPUT FILE = inpI5 ?
^o
z

M o
:
' (f) em

z Y
REFERENCE - HISTOGRAM IV g .g I L

-. o
b bzi

O Ym
$"

:

0
b#

M

+--!?I
'
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PtitTEMPIRATURES RR 11 TANS [ENT ltLTTTXTRAM5 - AUXILIART SPRAY ITPE SYSTEM

'

O 'O

LTSET- NADVITTINT INITIATION OF AUX AT TOM IUWER: Dweg tb4 Up= t event t}re w Ib= m de sentiwy wrvsv Imr. Na dermal =tratifiem enem ivi l'y Scenim I hh h
f" ilm W e jh j y>

h o d 3
~

Nember of Cntr 5 / /-l/- U
'

i
C

g'N
' c z

P y Sectmi A B C D E F I J K (
l.fo N A M as

M Mr ,

>5 K >
g)I >Reference Temp. F 495 495 495 495 495 495 49) teo leo o p,

hSy= arm Temp, P ? 495 495 495 495 495 4eo 3M 370

= n en
h<

Y >'
Delta Temp. F ? O O O O O 210 210 210

'=
M *

&*' a
* t

KCNO TIERMAL STRATII1 CAT 10N IS TO BE INCLLtED N MPE SECTION I

@ >C- o F% p.43 mo uso rm uso uso uso mn uso uso @ 2; y F
,. m z >

e i M h]i%w GPM to 10 10 10 to 10 62 62 62

n 3 2-

1 m n
> T.A

b._ 5 d Z:
t

9 7 om
f 3, *M

aw -

'

@ OM

F
9,

INPITT FILE = inpl6 % o,

E E
o m #

REFERENCE-IIISTOGRAM V $ Q 6
o z s
b 9
x t

-

| -

m

a g* M

*R E.h 3i

;
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(f) O
. h 2 C >po

inpl7 / Q E gg
m -

P11T TEM)TRATURr5 IOR 11tANSIENT lipx1 RAM 1 - AUXILIARY SIT AY PITT. 5Y91TM
~

QO
M y r-

U %(JP5tT- SITR1(MIS t.M7 EV1'NTS~ 1%,mg spww , U;-t Enna Of De v.m Sprey I.nr &,e m % m the avut<3rv .psy tow No thermet .er.nfx ewm esera e fspe seco,m >
i fae tkw eter3rema -4 gc s

3"Nomher of Cydes- 355
h O M

g dPte 5ntuc A 3 c o E r I J K w

m
t, m ,

M M, >

D
h, h yReference Temp. F 495 493 495 495 493 495 495 120 120 o

Sy**m Temp.F 573 573 373 573 $73 5n ? ? ? /

I2 '.,- 5 N dO
g >'*Detta Temp, F 74 78 78 Tit is 7't ? t r ,

m g

"r~ $ in l
ZQ*
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NOTE: Test conditions not run due to no flow in either Aux. or Main Spray systems.
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CALC. TITLE A UXILIA RY SPR AY LINE THERM AL STR ATIFICATION CALC.NO 13-M C.ZZ.643
1
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LOAD CASE MAX. STRESS INTENSITY. S.I. psi NODE POINT

inp12 9228.3 52

inpl3 9225 52

inpl4 6411.6 6
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inpl8 9148.8 52

inp19 9153.7 52

inp20 9153.7 52
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REV ORIGINATOR DATE CHECKER DATE REV | ORIGINATOR DATE CHECKER DATE R*v.g,

A % % JAM A/\
A A 1

TABLE 2

STRESS SUMMARY FOR EITECT ON POTENTIAL TRANSIENT CALC. NO.13-MC-ZZ-045

STRATIFIED NON-STRATIFIEDW
LOAD CASE LOAD CASE MAX CH ANGE IN S 1.(2)pfi NODE POINT

inpl2 inp5 9228.3 - 166(M = -7376 52

inpl3 inp5 9225.0 - 16604 = -7379 52

inpl4 inp4 6411.6 - 11066 = -4654 6

inpl5 inp5 9201.4 - 16604 = -7403 52

PN/A inpl6 13633 - 13633 = 0 41

N/A inpl7 (3) 10716 - 10716 = 0 41

inpl8 inp8 9148.8 - 16406 = -7257 52
|

inpl9 inp8 9153.7 - 16406 = -7252 52
,

!

inp20 inp8 9158.7 - 16406 = -7247 52 |

h h ;

With Strati 6 cation Without Strati 6 cation

:

NOTEl j

(1) Non-stratified load case was run with uniform temperature in Section I the same as in Section A.
(2) Max. change in stress intensity. S.I. is calculated as the max. stress intensity in the Stratified case

minus the max. stress intensity in the Non-stratified case.
(3) No Stratification exists in this load condition and, therefore, there will be no change in existing

stresses. |
'

(4) Same geometry and input model are used for both strati 6ed and non-stratified load cases per Fig-
ures 3A,3B and 5 for ANSYS 4.4A analysis.

.

_ _ _ _ _D
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b CALCULATION SHEET,ypp

CALC. TITLE AUXILIARY SPR AY LINE THERM AL STRATTHCATION CALC. NO 13.MC ZZ443

SUBJECT STRATIFIED THERM AL ANALYSIS OF THE 2. INCH DIA. PIPE SHEET NO. 34

|
REV ORIGINATOR DATE CHECKER , DATE REV ORIGINATOR DATE CHECKER DATE Rev. |,

/0\ Ldnk6 %6 itar%dA %/\ $l
t |

/\ /\ l |

TABLE 3

VALIDITY CHECK OF ANSYS RUN BY COMPARISON TO EXISTING ME101 RUN l
i

LOAD CASE ME101 MAX (3) ANSYS 4.4A MAX (2)
ME101 ANSYS STRESS osi STRESS osi |

*[3"THRM02 inp4 5617 x 1.9 = 10672 psi 166M - = 12709 osi
g 3

1

THRM01 inp5 3977 x 1.9 = 7556 psi 11066 2 3n , 7373 ps;x

9 3

THRM02 inp8 5617 x 1.9 = 10672 osi 16406 2 x n = 12511 osi
9 3

|

1

NOTES:

(1) Reference run is SNUM #NE194 from Calc. No.13-MC-ZZ-MS. Values are multiplied by the butt
weld SIF of 1.9 for comparison with ANSYS since this SIF was omitted from ME101.

(2) Reference runs have same run number as ANSYS load case. Pressure stress included in ANSYS
run has been subtracted for comparison with hE101.

9

CONCLUSION:

ANSYS stresses are more conservative by comparison to ME101 stresses per the table above. However,
ANSYS stresses above are actually based on Stress Intensity as compared to ME101 stresses which are
based on Bending Stress. Stress Intensity is higher because it is the maximum principal stress range in the
direction of zero shear due to loading in all directions. Bending Stress is only the longitudinal stress due
to the bending moment.

Therefore, the ANSYS calculated stresses have been judged to be comparable to the existing ME101
stresses and the ANSYS model used for this analysis is valid.
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b CALCULATION SHEET !,gpp

CALC. TITLE AUXILIARY SPRAY LINE THERMAL STRATIFICATION CALC. NO 13-MC.ZZ443 ;

STRATIFIED THERMAL ANAIXSIS OF THE 2. INCH DIA. PIPESUBJECT SHEET NO. 35
!

REV ORIGINATOR DATE CHECKER, DATE REV ORIGINATOR DATE CHECKER DATE Rev.s

A eh %%5A1 % A '"! !.

A /\ l !
t

i

h

!

:
;

i

i

[
!

[
:

8.0 PIPING MODELS & SKETCHES !
!

,

i
i

,

i

t

.
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b CALCULATION SHEETANPP
CALC. TITLE AUXILI ARY SPR AY LINE TilERM AL STRATIFICATION CALC. NO 13 MC-ZZ-643

STR ATINED THERM AL ANAIXSIS OF Tile 2 INCH DIA. PIPE NSUBJECT SHEET NO.

REV ORIGINATOR DATE CHECKER DATE REV ORIGINATOR DATE CHECKER DATE Rev.
p

A c+, %%uJ kJN Lt
/\ /\ l.

ANSYS 4.4A INPUT MODEL

ANSYS 4.4A3.

NOV 3 1992 ,

12:16:3B
PLOT NO. I

FREF7 ELEMD.7S
50 TYFE NUM

g' #E TDIS
- 4 Pf2S

;/ g'7 (\r 3
~

%.,m %; ~ E9
* DIST=7 5

; :2.

j d: N -;' x v_
=.- 1

'

2,. - Fe o ys m10

! \7 *YF =40$

[P[1
E-

g,-r
I9 :CE;

,b 1 gr$9 ~ |
'

.,

! -p
' '

~? ? v2 - pd*
^

4

e5 [
b ;;

.,

|- b
! [E
| [9 9 ;co ut c iY{M !ws p r.
ig

.

|

E5 30

E6
31

Urset Load Eeietti5n At 100% Aux. Sc:ey Line Inelastic Analysis

|

FI G U R E - 5 A

|
1

I

__



b CALCULATION SHEET4gpp

CALC. TITLE AUXILI ARY SPR AY LINE THERM AL STR ATIRCATION CALC. NO 13.M C.ZZ-643

STRATIIbED TIIERM AL ANALYSIS OF Ti!E 2 LNCII DIA. PIPE SHEET NO. 37SUBJECT

REV ORILiNATOR DATE CHECKER DATE REV ORIGINATOR DATE CHECKER DATE Rev.
,

/o\ c% A tt t M fin /\ '"!
/\ - /\ l"

ANSYS 4.4A INPUT MODFL

ANSYS 4,4A1
,

ES 30 NOV 3 1992
13:13:12
PLOT NO. 3 ,

PREF 7 ELEMENTS
y'

i.

' TYPE NUM
'' TDIS

EDIS
.,

XV *1
,

yy .I.

ZV *1a
'' ! 'DIST-100

| *XF *10

,
;3 ^ 'YT = 130

i dyk /q g afsCd
O C/ :. M A F T*

N

.c

3f j

l
n ,

30

|

M S e r e> t

C- A T F F T*

Utse* Lead Feiectior. At 100% Aux. SM eV Line Inelastic Arallysis

F l G LJ R E - 3 E
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b . CALCULATION SHEET- ;ANPP '

CALC. TITLE AUXILIARY SPRAY LINE THERMAL STRATIFICATION CALC.NO 13 MC ZZ-643 -
- EE # !STRATIFIED THERM AL ANALYSIS OF THE 2-INCH DI A. PIPE SHEET NO.SUBJECT

!

REV ORIGINATOR DATE CHECKER DATE REV ORIGINATOR DATE CHECKER DATE Rev.
_

p ,
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A A 1
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/c r . * I
$H7 2 of f3

inp12.o Thu Oct 15 l^s214:46 1992 372

6E 3266.3 -1150.0 5662.8 -P.2009 2400.7 0.28170E-24 5662.8
5133.7 0. 0.74999E-04

"

1 A';SYS - ENGINEERING ANALYSIS SYSTEM REVISICN 4.4 A166 ARIlONA PUBLIC
MAY 1,1990

ANSYS(R) COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990 SWANSON ANAL

YSIS SYSTEMS, INC. AS UNPUBLISHED WORK.
PFOPRIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED. ALL

RIGHTS RESERVED. -

TCR SCPPORT CALL BOB WESOLOWSKI PHONE (602) 250-3428 TWX

Nemal -10% Change 570-4h5 Strat. Aux. Spray Line Inelastic Analysis 17.1500
OCT 15.1992 CP= 72.100

***** POSTI ELEMENT STRESS LISTING *****

LOAD STEP 4 ITERATION = 5 SECTION= 1
TIME = 0. LOAD CASE = 1

ELEM STRA STRE STEH STRX STRD STRT STRP

STIN RATY AEST
E9 2E23.5 -115C.0 5662.8 -9.2009 2400.7 0. 5662.8
50cc.0 C. 0.58026E-04 .

MI NI!'UM S
EL E::E!!! 55 52 51 70 51 56 $1

2 1 55
VAirE -1444.! -1150.0 1644.9 -584.68 491.41 -2606.0 1644.9

2136.7 0. -0.20972E-03

!'AE MUMS
ELEy.E.7 60 1 3 56 8 71 3

12 6 ED

VALUE 67;E.6 -1125.0 7283.9 2303.6 3154.7 553.57 7283.9

9225.3 0.3E74; 0.2107EE-03

R0rTINE COMPLETED ***** CP = 72.130 |*****
|
,

***** E: C CT INPCT ENCOU::!ERED ON FILE 18

FFEP7 ATWRITE OF STWRITE WARNING MESSAGES = 12
-

f?UMEER CT SOLUTIC. PHASE WARNING MESSAGES = 0

***** FUN COMPLETED ***** CP= 72.1500 TIME = 17.1500

l



/-T-f
Swr, 3 o f- 'f 3

inpl3.o Tri Oct 16 09:26:27 1992 372

ANSYS(R) COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 4989, 1990 SWANSON ANAL
,

YSIS SYSTEMS, INC. AS UNFEPLISHED WORK.

PROPRIETARY DATA - ENAUTHORIZED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED. ALL
'RIGHIS RESERVED.

FOR SUPPCRT CALL BOB WESOLOWSKI PHONE (602) 250-3428 TWX

Nomal +10% Change Aux. Spray Line Inelastic Analysis 9.3444
OCI 16,1992 CP= 75:490

f***** POSTI ELEMENT STRESS LISTING *''

LOAD STEP 4 ITERATION = 5 SECTION= 1
TIME- O. LOAD CASE = 1

ELEM STRA STRR STRH STRX STRD STRT STRP
STIN RATY AEST

89 2833.3 -1150.0 5662.8 -9.1970 2400.7 0. 5662.8
5000.0 0. 0.58017E-On

MINIMUMS
ELEMENT 55 52 51 71 51 56 51

2 1 55 :
VALUE -1442.2 -1150.0 1644.9 -584.38 491.40 -2604.7 1644.9

2137.0 C. -0.10965E-03

MAXI MT.'M S
,

ELEME'T ED 1 3 56 9 71 3
52 6 60

VALUE 6726.5 -1125.0 7283.9 2302.4 3154.7 553.27 7283.9
9225.0 0.38741 0.21069E-03

,

***** RCCTINE COMPLET ED * " * * CP = 75.510

***** E!*D OT INPCT ENCOENTERED ON TILE 18

PREP 7 ATWRITE OR ST~n~FITE WARNING MESSAGES = 12
NDGER OF SOLUTICN PEASE WARNING MESSAGES = 0

''** FON COMPLETED * * " * CP= 75.5400 TIME = 9.3444

!

|

|

1

i

|

I

I

!
I

!

!

\

!

i
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inp14.o FIl Oct 16 07:30:01 1992 372

1 ANSYS - ENGINEERING ANALYSIS SYSTEM FEVISION 4.4 A166 ARIEONA PUBLIC
,

MAY 1,1990
ANSYS(R) COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990 SWANSON ANAL

YSIS SYSTEMS, INC. AS UNPCBLISHED WORR.
PROPRIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED. ALL

RIGHTS RESERVED.
FCR SUPPORT CALL BOB WESOLOWSKI PHONE (602) 250-3428 TWX

,

Norinal Start. Up Aux. Spray Line Inelastic Analysis 7.4039
OCT 16,1992 CP= 71.400

* " * * POSTI ELEMENT STRESS LISTING * * * * * ,

.

LOAD STEP 4 ITERATION = 5 SECTION= 1
TIME = 0. LOAD CASE = 1

ELEM STRA STER STRH STRX STRD STRT STRP

STIN RATY AEST
89 2643.1 -1150.0 5662.8 1.5320 0. O. O.

O. O. O.

MINIMCMS
ELEMENT 51 52 51 71 l' 48 1

1 1 50
VALUE -1016.5 -1150.0 1644.9 -444.72 0. -965.72 0.

O. O. -0.37715E-04
.

MAXIMCMS
ELEMENT B0 1 3 56 7 1 6

6 6 7

VALUE 5063.3 -1125.0 7283.9 1658.3 3154.7 0. 7283.9

6411.6 0.38754 0.49598E-04
1

ROUTINE COMFLETED ***** CP = 71.420*****

***** END CT INFOT ENCOUNTERED ON TILE 18 ,

1

i

PREP 7 ATWRITE OR S WRITE WARNING MESSAGES = 12 |

NUMBER OF SOLUTION FRASE WARNING MESSAGES = 0 j

{

***' RCN COMPLETED ***** CP= 71.4400 TIME = 7.4042

i

I
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inp15.o Fri Oct 16 11:04:16 1992 372

'

ANSY S ( R ) COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990 SWANSON ANAL

YSIS SYSTEMS. INC. AS UNPUBLISHED WORE.
PROPRIETARY DATA - UNAUTHORI:'ED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED. ALL

FIGHTS RESERVED.
FCR SCFPORT CALL BOB WESOLOWSRI PHOSE (602) 250-3428 TWX

Upset Lead Rejection At 100% Aux. Spray Line Inelastic Analysis 10.9747
OCT 16,1992 CP= 72.120

POST 1 ELEMENT STRESS LISTING **********

LOAD STEP 4 ITERATION = 5 SECTION= 1
TIME = 0. LOAD CASE = 1

ELEM STRA STRR STRH STRX STRD STRT STRP

STIN RATY AEST
89 2833.3 -1150.0 5662.8 -9.3351 2400.9 -0.28133E-24 5662.8
5000.1 0. 0.58018E-04

MINIM"MS
ELEMEN! 55 52 51 70 51 60 51

2 1 55
VALUE -1430.3 -1150.0 1644.9 -583.31 491.37 -2599.6 1644.9 -

2137.1 0. -0.10918E-03

MAXIM"MS
ELEMENT 80 1 3 60 9 72 3

52 6 80
VAirr 6724.9 -1125.0 7283.9 2298.3 3154.7 551.88 7283.9

9201.4 0.38741 0.21063E-03

***** ROUTINE COMPLETED ***** CP = 72.140

END OF INFUT ENCOUNTERED ON FILE 18*****

PREP 7 ATWRITE OR SF4FITE WARNING MESSAGES = 12
NDiE ER CF SOLUTION PHASE WARNING MESSAGES = 0

''** RUN COMPLET ED * * * * * CP= 72.1700 TIME = 10.9750

I

.
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inp16.o Fri Oct 16 13:06:19 1992 372 g e v- 6 er 13 ,

STIN RATY AESTi

E9 2700.3 -1150.0 5662.8 -20.730 2408.1 0. 5662.8 >

!5002.6 0. 0.52804E-04

MINIMUMS
ELEMENT 56 52 51 71 51 78 51 ,

2 1 56 ,

VALUE -210.66 -1150.0 1644.9 -326.33 487.34 -2795.0 1644.9
2213.1 0. -0.61353E-04 f

MAXIHLTS
ELEMENT 39 43 3 79 33 70 3

41 39 39
VALUE 7142.3 -1125.0 7283.9 2295.8 3154.7 272.83 7283.9

13633. 0.44309 0.22815E-03

***** ROOTINE COMPLETED ***** CP = 59.940

***** END CF INPUT ENCCUNTERED ON TILE 18

PREP 7 AFWFITE CR SFWRITE WARNING MESSAGES = 12
,

NUMBER OF SCLOTION THASE WARNING MESSAGES = 0

;

***** RUN COMPLETED ***** CP= 59.9800 TIME = 13.0089

!
+

;
<

f

E

I
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|
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inpl7.o Tri Oct 16 13:19:39 1992 372 ,

/TT"l
JHT 7 CF /3

LCAD STEP 4 ITERATION = 5 SECTION= 1 ;
. ^

TIME = 0. LOAD CASE = 1

ELEM STRA STRR STRH STRX STRL STRT STRP

STIN RATY AEST {

e9 2591.3 -1150.0 5662.8 -14.785 2393.2 0. 5662.8
4974.5 0. 0.48529E-04

.

MINIMUMS
ELEMENT 56 52 51 71 51 78 51

2 1 56
VALUE 351.60 -1150.0 1644.9 -245.87 487.52 -1950.8 1644.9

2148.7 0. -0.39304E-04

MAXIMUMS
ELEMENT 39 1 3 79 29 71 3

41 39 39
VALUE 5865.3 1125.0 7283.9 1600.1 3154.7 211.47 7283.9

10716. 0.38917 0.17807E-03

ROUTINE COMFLETED ***** CP = 58.020*****

***** END CF INPCT ENCOUNTERED ON TILE 18

PREP 7 AFWEITE OR STWRITE WARNING MESSAGES = 12
i

NUMBER OF SOLUTICS PFJ.5E WARNING MESSAGES = 0

'

***** RUN COMPLETED ***** CP= 58.0300 TIME- 13.2314
|

,

s

f

9

$

|

|
|

_ _ - . - - _ _ - - -
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554f.8 0. 0.10834E-03
87 3657.6 -1150.0 5662.8 -9.2796 2400.5 -0.58785E-24 5662.8
5315.9 0. 0.91518E-04
BE 3258.5 -1150.0 5662.8 -9.2796 2400.5 0.28170E-24 5662.8
5131.7 0. 0.74694E-04

1 ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4.4 A166 ARIZONA PUBLIC
*

MAY 1,1990
ANSYS(R) CCPYRIGHT(C) 1971', 1978, 1982, 1983, 1985, 1987, 1989, 1990 SWANSON ANAL

YSIS SYSTEMS, INC. AS UNPUBLISHED WORK.
PRCPRIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED. ALL

RIGHTS RESERVED.
FOR SUPPORT CALL BOB WESOLOWSRI PHONE (602) 250-3428 TWX

Norn.al Plant Cooldown ( A) - Aux. Spray Line Inelastic Analysis 14.2925
OCT 16,1992 CP= 72.640

'***** POST 1 ELEMENT STRESS LISTING '*"

LOAD STEP 4 ITERATION = 5 SECTION= 1
TIME = 0. LCAD CASE = 1

ELEM STM STRE STRH STEX STRD STRT STRP

STIN RATY AEST
89 2829.5 -1150.0 5662.8 -9.2796 2400.5 O. 5662.8

4999.4 0. 0.57870E-04

MINIMUMS
ELEMENT 55 52 51 72 51 57 51

2 1 55
VALEE -1399.0 -1150.0 1644.9 -578.41 491.35 -2578.3 1644.9

2143.3 0. -0.10795E-03

MAXIMUMS ,

ELEME:C SO 1 3 59 7 69 3

52 6 80
VALUE 6f90.6 -1125.0 7263.9 2279.5 3154.7 547.16 7283.9

9148.8 0.38740 0.20928E-03

ROUTINE COMPLETED '*" CP = 72.660*'**

END Cr INPUT ENCOENTERED ON FILE 18*****
t

PREP 7 AFWRITE CR SI'4 RITE WARNING MESSAGES = 12
NUMBER CT SOLUTION PEASE WARNING MESSAGES = 0

* * " * RUN COMPLET ED * " " CP= 72.6900 TIME = 14.2925

,

i

|

|

:
|

|

|
,

1

|
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5541.3 0. 0.10811E-03 *

E7 3663.1 -1150.0 5662.2 -9.0821 2400.1 -0.$6785E-24 5662.8
5312.6 0. 0.91342E-04
86 3255.4 -1150.0 5662.8 -9.0821 2400.1 0.28170E-24 5662.8
5130.0 0. 0.74571E-04

1 ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4.4 A166 ARILONA PUBLIC
MAY 1,1990

.
;

ANSYS(R) COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985. 1987, 1989, 1990 SWANSON ANAL
YSIS SYSTEMS, INC. AS UNPUBLISHED WORE. t

PFOPRIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED. ALL
RIGHTS RESERVED.

TOR SUPPORT CALL BOB WESOLOWSKI PHONE (602) 250-3428 TWX

No:r.a2 Plant Cocidown (B) - Aux. Spray Line Inelastic Analysis 15.4311
OCT 16,1992 CP= 71.950

***** PO4T1 ELEMENT STRESS LISTING *****

LOAD STEP 4 ITERATION = 5 SECTION= 1
TIME = C. LOAD CASE = 1

ELEM STRA STRR STEH STRX STRD STRT STRP
STIN RATY AEST

E9 2E27.8 -1150.0 5662.8 -9.0621 2400.1 0 5662.8
4995.9 0, 0.57801E-04

MINIMEMS ,

ELEMENT 55 52 51 72 51 60 51 !

2 1 55
VALUE -1399.C -1150.0 1644.9 -577.45 491.37 -2574.7 1644.9

2140.1 0. -0.10796E-03

MAXIMUMS
ELEME C 20 1 3 60 7 71 3

52 6 80 <

VALUE 6676.6 -1125.0 7283.9 2275.9 3154.7 546.69 7283.9 |

9153.7 0.38740 0.2DB73E-03

i

***** ROOTINE COMPEETED ***** CP = 71.970 |

END OT INPET ENCOR: CERED ON TILE 1B*****
i

PREP 7 ATWRITE CR STWRITE WARNING MESSAGES = 12 |
NUMBER OT SOLETICN PHASE WARNING MESSAGES = 0

***** EUN COMPLETED ***** CP= 72.0100 TIME- 15.4311 |

l

. .

l

|

!
-
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*
5535.9 0. 0.107 BEE-03 |

07 3678.6 -1150.0 5662.8 -8.8846 2399.7 -0.30653E-24 5662.8
5309.2 0. 0.91166E-04
e6 3252.3 -1150.0 5662.8 -8.ee46 2392.2 -0.58748E-24 5662.8
5128.4 0. 0.74449E-04

1 ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4.4 A166 ARIZONA PUBLIC
MAY 1,1990 ,

ANSYS(R) CCPYRIGHT(C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990 SWANSON ANAL
YSIS SYSTEMS, INC. AS UNPEBLISHED WORK.

PFOPPIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED, ALL
I

RIGHTS RESERVED.
FOR SUPPORT CALL BCB WESOLOWSKI PHONE (602) 250-3428 TWX

Normal Plant Cooldown (C) - Aux. Spray Line Inelastic Analysis 15,8364

OCT 16,1992 CP= 72.480

***** POST 1 ELEMENT STRESS LISTING *****

LOAD STEP 4 ITERATION = 5 SECTION= 1
!

TIME = 0. LOAD CASE = 1

ELEM STEA STRE STRH ST RX STRD STRT STRP
STI'. PATY AEST

E9 202(.C -1150.0 5662.8 -8.8846 2399.7 0 5662.8 i

4996.3 0. 0.57732E-04

MINIM ME
ELEMENT 55 52 51 70 51 57 51

2 1 55
'

VALUE -1349.2 -1150.0 1644.9 -576.50 491.40 -2571.1 1644.9
2149.1 0. -0.10796E-03

MAXIM"M5
ELEM ENT ED 1 3 57 8 70 3

52 6 80
VALUE C662.5 -1125.0 7263.9 2272.2 3154.7 546.22 7283.9

9156.7 0.36740 0.20818E-03

I?CUTINE COMPLETED ***** CP = 72.490*****

***** ENI Or INPUT ENCOUNTERED ON TILE 18

PREP 7 AFWRITE OF SFWRITE s*ARNING MESSAGES = 12
NUMBEk OF SCLUTION PHASE WARNING MESSAGES = 0

***** RUN COMPLETED ***** CP= 72.5300 TIME = 15.8364

t

I

!

I

!
i

|

, - -
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'

POST 1 ELEMENT STRESS LISTING ''******

LOAD STEP 4 ITERATION = 5 SECTION= 1
TIME = 0. LOAD CASE = 1

ELEM STRA STRR STRH STRX STRD STRT STRP !
STIN RATY AEST

89 2605.3 -1150.0 5662.8 -15.522 0. O. O.
O. O. O.

MINIMDd.S
ELEMENT 56 52 51 72 1 50 1

,

1 1 1

VALUE 283.39 -1150.0 1644.9 -2S6.25 O. -1684.9 0.
'

O. O. O.

MAXIMUMS *

ELEMENT 39 1 3 78 7 6 6

41 39 39 6

VALUE 6021.9 -1125.0 7283.9 2088.0 3154.7 100.91 7283.9 ,

11066. 0.39532 0.18422E-03

* ' * * ROUTINE COMPLETED ***** CP = 64.7J0

***** END CT INPCT ENCOUNTERED ON FILE 18
i

PREP 7 AFVRITE OR SF"4 RITE WARNING MESSAGES = 12
NUMBER OF SCLUTION PHASE WARNING MESSAGES = 0

I

***** RUN COMPLETED ***** CP= 64.8200 TIME- 13.7844

!

f

s

.

t
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1STIN RATY AEST *
j

E9 2795.4 -1150.0 5662.8 -26.480 2421.9 0. 5662.8 l
5032.7 0. 0.56530I-04

,

MINIMUMS |

ELEMENT 56 52 51 70 51 79 51 I

2 1 56
VALUE -772.79 -1150.0 1644.9 -393.84 487.05 -3570.7 1644.9 <

2254.8 0. -0.83398E-04

MAXIMUMS
ELEMENT 39 1 3 78 8 72 3

41 39 39
VALUE 8404.1 -1125.0 7283.9 2934.9 3154.7 322.60 7283.9

16604. 0.50268 0.27763E-03

i

***** ROUTINE COMPLETED ***** CP = 60.330

END OF INPUT ENCOUNTERED ON FILE 18*****

PREP 7 AWRITE OR SWRITE WARNING MESSAGES = 12
,

NT'MBER DE SOLUTION PHASE WARNING MESSAGES = 0

***** REN COMPLETED ***** CP= 60.3700 TIME = 11.1983

i

1

l

l

I
'

|

|

1

|
.

,

i
I
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.

***** POST 1 ELEMENT STRESS LISTING ***** |

LOAD STEP 4 ITERATION = 5 SECTION= 1
TIMEa 0. LOAD CASE = 1 ,

ELEM STRA STRR STRH STRX STRD STRT STRP |

STIN RATY AEST |

89 2792.3 -1150.0 5662.8 -26.133 2421.2 0. 5662.8
5031.1 0. 0.56409E-04 f

,

MINIMCMS
ELEMENT 56 52 51 69 51 78 51

2 1 56
VALUE -732.78 -1150.0 1644.9 -392.16 487.10 -3534.2 1644.9

2262.8 0. -0.81829E-04

MAXIMUMS
ELEMENT 39 1 3 79 8 69 3 |

41 39 39
VALUE 8320.4 -1125.0 7283.9 2904.9 3154.7 321.78 7283.9 ,

*

16406. 0.49871 0.27435E-03

***** ROETINE COMPLETED ***** CP = 59.610

END OF INPUT ENCOUNIERED ON TILEle*****
i

e

PREP 7 ANRITE CR S WRITE KARNING MESSAGES = 12
NUMBER Or SOLUTION PP.ASE KARNING MESSAGES = 0

6

***** REN COMPLETED ***** C1'= 59.6400 TIME = 11.3753

i

.

I

|

j

|

.

i

|

|

!

1
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CALC. TITLE A UXILIARY SPR AY LINE TIIERM AL !TTRATTFICATION CALC. NO 13-MC-ZZ-643

STR ATTFIED THERM AL Ah ALYSIS OF Tile 2. INCH DIA. PIPE SHEET NO.SUBJECT

REV glGjNATOR DATE CHECKER , DATE REV ORIGINATOR DATE CHECKER DATE Rev.
s

A %nn %2mrA "/s /\ l'

A A 1
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ANSYS 4.4A INPUT
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'

THIS IS THE ANSYS(R) ENGINEERING AhALYSIS SYSTEM |

COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990 i

S*dANSON ANALYSIS SYSTEMS, INC. AS AN UNPUBLISHED WORK. )
'

PROFRIETARY DATA - UNAUTHORI*ED USE, DISTRIBUTION, OR DUPLICATION
IS PROHIBITED, ALL RIGHTS RESERVED.

]
t

IT PENNING INTERACTIVELY, ENTER /1NTER j

1

********** - ANSYS INPUT DATA LISTING (FILE 18) **********

1 / PREP 7 ;

2 / TITLE, Normal -10% Change 570-455 Strat. Aux. Spray Line Inelastic Analysis ;

3 EAN,0
,

4 EAY,9,1 !
5 MP,EX,1,25.5E6 !

'
6 MP , ALPX ,1, 9 . 4 8 E- 6
7 MP, DENS,1,0.2836
8 MAT,1

9 MP,EX.2,25.5Ef i

10 MP,ALPX,2,9.48E-6 !
11 MP. DENS, 2,0.2836

|
12 NL,2,13,10

|
13 NL,2,25,1BS00 i

14 NL,2,31.100000
15 MAT.2
16 MFFLOT,PLAS,2

17 MP,EX,3,25.5E6 i

16 MP,ALPX,3,8.60E-6 |
19 MP, DENS, 3,0.2836 !

20 MAT,3 '

21 ET,1,20,,4,,,,
'

22 TYPE,1

23 ET,2.20,,4,,,,1 |

24 TYPE.2 ,

25 R,1,6.72,1,64,1.9,1.9 -

26 REAL,1
27 TREF 495
28 CSYS,0 -

29 N,1

30 N,2.,6 ;
31 N.3,,10.5

32 N,4,,14.625
33 N,5,,17.625

34 N,5,,20.625

35 N,7,,24.75 ,

36 N,8,,28.875
37 N,12,,72.875 i

38 FILL
39 TYPE,1 $ HAT,1 $REAL,1 ;

40 E,1,2 t

41 E,2,3
'

42 R,2,4.5,0.531,1.9,1.0
43 REAL,2

44 E,3,4

45 R,3,4.5,0.531,1.0 1.0 !
46 REAL,3 !

47 E,4,5

48 R,4,4.5,0.531,1.0,1.9 i

49 REAL,4
3

50 E,5,6

51 REAL.2 STYPE,2 SMAT,2
52 E,6,7

53 REAL,4 STYPE,2 SKAT,2
;

|

.



- - _ _

,

A rT~ ~ Z |'

inp12.o Thu Oct 15 17:14:46 1992 2 frfr 3 o/r Ce /

54 F,7,8 ,
,

55 REAL,2 STYPE,1 SMAT,1 ,

56 E,E,9

57 REAL,3

58 E,9,10
59 E,10,11
60 E,11,12 . !

2 ,

ANSYS INPUT DATA LISTING (FILE 18) ********************
i
'

61 LOCAL,11,1,3.531,68.375,4.851,,-126.052
62 N,16,6,90
63 FILL >

64 E,12,13
|65 E,13,14

66 E,14,15
67 E,15,16
68 LOCAL,12,0,3.531,74.375,4.851,,-36.052
69 N,17,,,9 ;

70 N,18,,,18 ;

I

71 N,19,,,26

72 N,20,,,34 t

73 N,29,,,100.375 ;

r,
74 FILL

'
s

75 N,39,,-240,100.375
76 FILL

r

77 E,16,17
|76 E,17,18

79 E,16,19 -

80 E.19,20

81 E.20,21

82 EGEN,1E.1,20 ;

23 E,38,39
'

84 CSYS,0

05 N,40,.24.75,-2.25
86 N,41,,24.75,-3.5 ,

67 N,51.,24.75,-43

ES FILL
89 N,52,.24.75,-54.25
90 N,56,,24.75,-72.5

91 FILL
92 N,60,-32.875,24.75,-72.5

,

93 FILL
94 N,61,-3E.675,24.75,-72.5
95 N,66,-62.375,24.75,-72.5
96 FILL
97 N,69,-82.375,24.75,-55 i

98 FILL ,

99 N,70,-38.875,24.75,-69.5
100 N,73,-38.875,24.75,-55
101 FILL
102 N,77,-79.375,24.75,-55
103 FILL
104 N,78,-82.375,24.75,-51
105 N,79,-82.375,24.75,-44.5
106 N,69,-82.375,-163.5,-44.5
107 FILL
IDE TRET,495

109 R,5,2.375,0.343,1.0,1.0

110 REAL,5 STYPE,2 SMAT,2
111 E,7,40

112 F,0.2.375,0.343,1.0,1.9
113 FEAL,6 STYPE,2 SMA1.2
114 E,40,41
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115 R , 7, 2. 3 7 5, Q . 3 4 3,1,'9,1,
116 REAL,7 STYPE,2 SMAT,2

117 E,41,42
118 REAL,5 STYPE,2 SHAT,2

119 E,4 2,4 3

120 EGEN,7,1,42
1

ANSYS INPUT DATA LISTING (FILE 18) ********** ***********

i121 E,49,50

122 REAE,6 STYPE,2 SHA7,2 e

123 E,50,51 |
124 TREr,120
125 R,B,2.375,0.686,1.9,1.9
126 REAL,8 STYPE,1 SHAT,1 [
127 E,51,52 * VALVE INSTALLATION
126 REAL,7 SMAT,3

'
129 E,52,53
130 REAL,5

131 E,53,54
;

132 E,54,55 ;

133 E,55,56 -

134 E,56,57 |
135 E,57,5D i

130 E,58,59

137 EGEN,11,1,58

138 E,61,70 * START OF REDUNDANT LOOP ;

139 E,70,71 ;

140 E,71,72 |
-

141 EGEh,6,1,71

142 E,77,69
143 E,69,78 [
144 E,76,79 |
145 E,79,80

140 E,80,61 {
147 E,E1,82
148 E,E2,83 3

149 E,03,64 |
150 E,04,85 ;

151 E,65,E6

152 E,66.67
'

153 E,E7,88

154 E,66,89

155 r,39,MX ST,39,MY SF,39,MZ <

156 D,39,UX SD,39,UZ [
157 D,1,CX SD,1,UY,2.021 SD,1,UZ
156 D,1,ROTX SD,1,ROTY SD,1,ROTZ '

159 D,89,CX SD,B9,UY SD,89,UZ ,

160 T,89,MX SF,b9,MY ST,89,MZ
101 PRSTR,5,1,2
162 CNYR,0.01,,,,1
163 ENL,1

,

164 POSTR,5,1,6,2,6
165 EP,1,P,2250
166 EPGEN,38,1,1
167 EP,39,P,2250 ;

168 EPGEN,13,1,39 ,

169 EP,52,P,2300 J

170 EPGEN,38,1,52 )
171 TE,1,570,570,570
172 TEGES,38.1.1 !
173 TE,39,513,513,499 j
174 TECEN,3.1,39

|

175 7 E . 4 2, 513 ,513, 4 9 9 j,

i

,
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176, TEGEN,9,1,42 >

177 TE,51,120,120,120
?17S TEGEN,39,1,51

179 E7EMP,-1

IEC ITER,-5,5,5

1

ANSYS INPUT DATA LISTING (EILE18) ********************

181 LWRITE ,

182 EP,1,P,2250
'

183 EPGEN,38,1,1

184 EP,39,P,2250
185 EPGEN,13,1,39 >

186 EP,52,P,2300 i

187 EPGEN,38,1,52
4

188 TE,1,570,570,570
169 TEGEN,38,1,1
190 TE,39,513,513,484
191 TEGEN,3,1,39 j
192 TE,42,513,513,484
193 TEGEN,9,1,42

194 TE,51,120,120,120
195 TEGEN,39,1,51
196 ETEMP,-1

197 ITER.-5,5,5-

196 LWRITE i

199 EP,1,P,2250 |

'200 EPGEN,38,1,1

201 EP,39,P,2250 I

202 EPGEN,13,1,39 |
203 EP,52,P,2300
204 EPGEN,38,1,52

t205 TE,1.570,570,b70
206 TEGEN,38,1,1

207 TE,39,513,513,470

200 TEGEN,3,1,39

209 TE,42,513,513,470
210 TEGEN,9,1,42

i
211 TE,51.12D,120,120
212 TEGEN,39,1,51

213 ETEMP,-1

214 ITER.-5,5,5
'

215 LWRITE
216 EP,1,P,2250,

217' EPGEN,36,1,1

218 EP,39,P,2250
219 EPGEN,13,1,39

220 EP,52,P,2300 ;

221 EPGEN,38,1,52 |

222 TE,1,570,570,570
223 TEGEN,38,1,1
224 TE,39,513,513,455 ,

225 TEGEN,3,1,39 |

226 7E.42,513,513,455 ;
'

227 TEGEN,9,1,42
226 T E ,51,120 ,12 0 ,12 0

229 TEGEN,39,1,51
230 ETEMP,-1

231 ITEh -5,5,5
232 LWRIT E f
233 SAVE i

'234 AFWBITE
235 FI NI S1!
236 / INPUT,27

1

- _ . - - .
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237 FINISH
.238 / POST 1
239 STRESS,STRA,20,13 SSTRESS,STRn,20,14

;

240 STRESS,STEH,20,25 SSTRESS,STRXH,20,16 ,

1 I

ANSYS INPUT DATA LISTING (TILE 18) ********************

241 STRESS,STED,20,223 $ STRESS,STRTT,20,225 $ STRESS,STRPP,20,226
242 STRESS, STINT,20,235 $ STRESS, STINT,20,236 !

'
243 STRESS, RATYS,2 0,98 SSTRESS, AESTRA,20,95
244 STRESS,APSTRA,20,96 $5 TRESS,PLSIG,20,100
245 SET,4,5 -

246 PRDISP $PRESTR SPRSTRS
247 FINI

f248
249
250 ;

1 ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4.4 A166 ARIZONA PUBLIC i

MAY I,1990
ANSYS(R) COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990 SWANSON ANAL

YSIS SYSTEMS, INC. AS UNPCBLISHED WORK. ,

PROPh1ETARY DATA - UNAUTHORIZED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED. ALL
;hRIGHTS RESERVED. -

FOR SUPPORT CALL DOB WESOLOWSRI PHONE (602) 250-3426 TWX

TITLE 17.0744 ;

OCT 15,1992 CP= 1.050

***** ANSYS ANALYSIS DEFINITION (PREP 7) *****
i
'

NEW TITLEa NormaI -10% Change 570-455 Strat. Aux. Spray Line Inelastic Analysis

t

ANALYSIS TYPE- 0 (STATIC ANALYSIS) r

i

USE FULL NEWTON-RAPHSON SOLUTION PROCEDURE (KAY(9)=1)
,

*

MATERIAL 1 COEFFICIENTS OF EX V,S. TEMP EQUATION
CD = 0.2550000E+06

PRCPERTY TABLE EX MAT = 1 NUM. POINTS = 2
TEMPERATURE LATA TEMPERATURE DATA >

-9999.0 0.25500E+0B 9999.0 0.25500E+0B

MATERIAL 1 COErrICIENTS Or ALPX VS. TEMP EQUATION
CO = 0.9480000E-05

PROPERTY TABLE ALPX MAT = 1 NUM. POINTS = 2
T EMP ERATUR E DATA TEMPERATURE DATA
-9999.0 0.94800E-05 9999.0 0.94800E-05

|

'

MATERIAL 1 COEFFICIENTS OF DENS VS TEMP EQUATION
CO = 0.2836000

t

PROPERTY TABLE DENS MAT = 1 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATUPE DATA
-9999.0 0.28360 9999.0 0.28360

|

MATERIAL NUMBER SET TO 1 ,

1

MATERIAL 2 COErrICIENTS OF EX VS. TEMP EQUATION ;
'CO = 0.2550000E408

|
,

, _. . _ . , _
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THIS IS THE ANSYS(R) ENGINEERING ANALYSIS SYSTEM
COPYRIGl:T ( C ) 1971, 1976, 1982,.1983, 1985,-1987, 1989, 1990 ,

SWANSON ANALYSIS CYSTEMS, INC., AS AN UNPUBLISHED WORK. |

FROPRIETAhi DATA - UNAUTHORIZED USE, DISTRIBUTION, OR DUPLICATION ,

IS PROHIB1TED. ALL RIGHTS RESERVED.

IT PUNNING INTERACTIVELY, ENTER / INTER j
1

ANSYS INPUT DATA LISTING (FILE 18) **********
6**********
!

!

1 /PPEP7 |

2 / TITLE, Normal +10% Change Aux. Spray Line Inelastic Analysis
'

3 EAN,0

4 KAY,9,1
5 MP,EX,1,25.5E6
6 MP,ALPX,1,9.47E-6 ,

7 MP, DENS,1,0.2836
8 MAT,1

9 MP,EX,2,25.5E6 '

10 MP,ALPX,2,9.47E-6
'

.!

II MP, DENS, 2,0.2836
"

12 NL,2,13,10 i

13 NL,2.25,12630
14 NL,2,31,100000

15 MAT,2 ,

16 MPPLOT,PLAS,2 a

17 MP,EX,3,25.5E6
18 MP,ALTX,3,B.60E-6
19 DENS,3,0.2836
20 aT,3*

,

21 ET,1,20,,4,,,,
_

:

22 TYPE,1

23 ET.2,20,,4,,,,1 ,
'

24 TYPE,2

25 R,1,6.72,1.64,1.9,1.9 ,

26 REAL.1
27 TREr,495 ;

26 CSYS,0

29 N,1

30 . 2,,6 !
*

3I N,3,,10.5 i
"

32 N,4,,14.625 i

*
33 N,5,,17.625

34 N,6,,20.625 ,

35 N,7,,24 75 }!

36 N,8,,28.875 !

37 N,12,,72.875
3B FILL
39 TYDE,1 SMAT,1 $REAL,1
40 E,1,2
41 E,2,3 |
42 R,2,4,5,0.531,1.9,1.0

,

43 REAL,2

44 E,3,4 ,
'

45 R,3-4.5,0.531,1.0,1.0
46 REAL,3 ,

47 E,4,5
!

1 46 R,4,4.5.0.531,1.0,1.9

49 REAL,4

50 E,5,6

51 EEAL,2 STYFE,2 $ MAT,2
.

552 E,6,7

53 REAL,4 STYPE,2 SMAT,2

f

i
_ _ . _ , , , . .- . . .
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;

!54 E.7,8 a

55 FEAL,2 STYPE,1 SMAT,1 I
56 E,E,9 .

e7 REAL.3 {
SB E,9,10

i59 E.10,11

60 E,II,12

1 !

ANSYS INPUT DATA LISTING (FILE 18) ********** I****v*****

61 LCCAL,11,2,3.531,6d.375,4.851,,-126.052
62 N,16,6,90 -

63 FILL
,

64 E,12,13
I65 E,13,14

66 E,14,15
67 E,15,16 i

68 LOCAL,12,0,3.531,74.375,4.851,,-36.052
69 N,17,,,9

70 N,16,,,18
'

71 N,19,,,26

72 N,20,,,34 ;
'73 N.29,,,100.375

74 FILL
75 N , 3 9 ., -240,100.375 I

76 FILL
'77 E.16,17

76 E,17,18
79 E.18,19 ,

ED E,19,20

81 E,20.21

82 EGEN.18.1,20 a

63 E,38,39 |
e4 csYS,0 ;
85 N,40,,24.75,-2.25 |'E6 1,.41. 24.75,-3.5

57 ,,51, 24.75,-43 |*

I86 FILL
E9 N,52,,24.75,-54.25 |
90 N.56,.24.75,-72.5 |

91 TILL |
92 N.60,-32.875,24.75.-72.5 }
93 FILL J

94 N,61, s8.875,2: '5,-72.5 ;
95 N,+:6,-82.375,24.75.-72.5 |
96 FILL |
97 N,69,-82.375,24.75,-55

,

98 FILL
' 99 N,70,-38.875,24.75,-69.5 -

100 N,73,-38.875,24.75,-55 !

101 FILL !

102 N,77,-79.375,24.75,-55 ;

103 FILL i

104 N,78,-82.375,24.75,-51
,

105 N,79,-82.375,24.75,-44.5 :

106 N;e9,-82.375,-163.5,-44.5 !
I107 TILL

208 TREF,495 i
109 R,5.2.375,0.3(3,1,0,1.0 j
120 REAL,5 STYPE.2 SMAT,2 :
Ill E,7,40

,

112 R,6,2.375,0.343,1.0,1.9 j

113 REAL 6 STYPE,2 SMAT,e
;

114 E,40,41 :

J

!

1
,

- _ _ _ _ . - _ _ - _ .
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115 F , 7 , 2 . 3 7 5 , 0. 3 4 3 ,. li. 9,1 ;
116 FEAL 7 STYPE,2 SMAT,2

117 E,41,42

118 REAL,5 STYPE,2 SKAT,2

119 E,42,43
120 EGEN,7,1,42

1
*

ANSYS INPUT DATA LISTING (FILE 18) ********************
r

121 E,49,50
122 REAL,6 STYPE,2 SMAT,2
123 E,50,51
124 TREF,120

125 R,8,2.375,0.686,1.9,1.9
126 REAL,8 $ TYPE,1 $ MAT,1
127 E,51,52 * VALVE INSTAI.IATION
128 REAL,7 $ MAT,3

129 E,52,53
130 FEAL,5

131 E,53,54 ,

132 E,54.55

133 E,55,56
134 E,56,57
135 E,57,58

136 E,58,59

137 EGEN,11,1,58

138 E,61,70 * START OF REDUNDANT LOOP
139 E,70,71

140 E,71,72 ;

141 EGEN,6,1,71
'

142 E,77,69
,

143 E,69,78 {
144 E 78,79

145 E,79,BD

146 E,80,81 I

147 E.81,82
146 E,82,83

149 E,E3,84 t

150 E,84,85

151 E,85,86 i

152 E,86,87 e

153 E.87,BS
154 E,BB,89

155 F,39,MX SF,39,MY SF.,39,MZ c

156 D,39,UX $D,39,UZ
157 D,1,UX $D,1,UY,2 021 SD,1,UZ

|
158 D,1,ROTX ED,1,ROTY SD,1,ROTZ
159 D,89,UX SD,89,UY SD,89,UZ
160 F,89,MX SF,89,MY $F,89,MZ !

161 PRSTR,5,1,2 |

162 CNVR,0,01,,,,1
.

163 FEL,1 !

164 POSTR,5,1,6,2,6 !

165 EP,1,P.,2250 !

166 EPGEN,38,1,1
167 EP,39,P,2250
168 EPGEN,13,1,39
169 EP,52,P,2300
170 EPGEN,38,1,52
171 TE,1.565,565,565
172 TEGEN,38,1,1
173 TE,39,508,508,494 :

!174 TE0EN,3,1,39

175 T E ,4 2,50 8,508,4 9 4 |

r

!

t

&
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176 TEGEE,9,1,42
177 TE,51,120,120,120
178 TEGEN,39,1,51
179 ETEMP,-1

180 ITER,-5,5,5
1

********** ANSYS INPUT DATA LISTING (FILE 18) **********
.

|

181 LWRITE
182 EP,1,P,2250
183 EPGEN,38,1,1 ,

184 EP,39,P,2250
185 EPGEN,13,1,39

186 EP,52,P,2300
,

187 EPGEN,38,1,52
188 TE,1,565,565,565
189 TEGEN,38,1,1
190 TE,39,508,508,479

,

191 TEGEN,3,1,39
192 TE,42,508,508,479

193 TEGEN,9,1,42

194 TE,51,120,120,120 -
,

195 TEGEN,39,1,51
196 ETEMP,-1

197 ITER,-5,5,5

198 LWRITE
199 EP,1,P,2250 !

200 EPGEN,38,1,1
201 EP,39,P,2250
202 EPGEN,13,1,39
203 EP,52,P,2300 >

204 EPGEN,38,1,52
205 TE,1,565,565,565

'

200 TEGEN,38,1,1

207 TE,39,508,5CB,465

208 TEG EN , 3 ,1, 3 9
209 TE,4 2,500,508,4 65

210 TEGEN.9,1,42
'211 TE 51,120,120,120

212 ETEMP,-1
,

213 ITER,-5,5,5
214 LWRITE
215 EP,1,P,2250
216 EPGEN,38,1,1

,

217 EP,39,P,2250 3

218 EPGEN,13,1,39
219 EP,52,P,2300 |

220 EPGEN,38,1,52 |
221 TE,1,565,565,565

222 TEGEN,38,1,1 i

223 TE,39,508,508,450 !

224 T EG EN., 3 ,1, 3 9 j
225 TE,42,508,508,450 j
226 TEGEN,9,1,42
227 TE,51,120,120,120
22B T EG EN , 3 9,1, 51 I
229 ETEMP,-1
230 ITER,-5,5,5
231 LWRITE
232 SAVE
233 AFWRITE
234 FINISH
235 / INPUT,27

236 FINISH =

- - . _ , .. ____-_ -
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i
237 / POST 1 |

238 STRESS,STRA,20,13 SSTRESS,STRR,20,14

239 STRESS,STRH,20,15 SSTRESS,STRXH,20,16 .,

240 STFESS,STRD,20,223 SSTRESS,STRTT,20,225 SSTRESS,STRPP,20,226 1

1
|ANSYS INPUT DATA LISTING (FILE 18; ********************

|

241 STRESS, STINT,20,2 3 5 S STRESS, STINT.,20,2 36 ]
242 STRESS,RATYS,20,98 SSTRESS,AESTRA,20,95 ;

;
243 STRESS,APSTRA,20,96 $ STRESS,PLSIG,20,100

|244 SET,4,5
245 PRDISP SPRESTR SPRSTRS j
246 FINI ;

247
'

248 |
249 |

1 ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4.4 A166 ARIEONA PUBLIC !

MAY 1,1990
ANSYS(R) COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990 SWANSON ANAL 1

YSIS SYSTEMS, INC. AS UNPUBLISHED WORR.
PFCPRIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED, ALL ,

RIGHTS RESERVED. ,

FOR SUPPORT CALL BOB WESOLOWSKI PHONE (602) 250-3428 TWX |
?

TITLE 9.2556 |
OCT 16,1992 CP= 1.100 {

f***** ANSYS ANALYSIS DEFINITION (PREP 7) *****

NEW TITLE = Norral +10% Change Aux. Spray 1.ine Inelastic Analysis

ANALYSIS TYPE = 0 (STATIC ANALYSIS) ;

USE FULL NEWTON-RAPHSON SOLUTION PROCEDURE (RAY (9)=I) ,

i

MATERIAL 1 COETTICIENTS OF EX VS. TEMP EQUATION i
!

0.2550000E+08 :CO =

i

PROPERTY TABLE EX MAT = 1 NUM. POINTS = 2 ;

T EMP ERATURE DATA TEMPERATURE DATA f
-9999.0 0.25500E+0B 9999.0 0.25500E+08 :

MATER $AL 1 COETFICIENTS OF ALPX VS. TEMP EQUATION
CO = 0.9470000E-05

PROPERTY TABLE ALPX MAT = 1 NUM. POINTS = 2 f
'

TEMPERATURE DATA TEMPERATURE DATA ,

-9999.0 0.94700E 05 9999.0 0.94700E-05 ;
;

MATERIAL 1 COETTICIENTS Or DENS VS. TEMP EQUATION .:
CD = 0.2836000 |

.

PROPERTY TABLE DENS MAT = 1 NUM. POINTS = 2 ,

(T EMPERATURE DATA TEMPERATURE DATA
-9999.0 0.28360 9999.0 0.28360

,

s

'

MATERIAL NUMBER SET TO 1

MATERIAL 2 COEFFICIENTS OF EX VS. TEMP EQUATION f
CD = 0.2550000E+08 -!

t

PROPERTY TABLE EX MAT = 2 NUM, POI NT S= 2

. _
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THIS IS THE ANSYS(R) ENGINEERING ANALYSIS SYSTEM
COPYFIGHT(C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990
SWANSON ANALYSI S SYSTEMS, INC. AS AN UNPUBLISHED WORK.
PROFRIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION, OR DUPLICATION
IS PROHIBITED. ALL RIGHTS RESERVED.

i

IF RENNING INTERACTIVELY, ENTER / INTER
1 .

ANSYS INPUT DATA LISTING (FILE 18) ********** '**********

1 / PREP 7
2 / TITLE, Normal Start Up Aux. Spray Line Inelastic Analysis
3 EAN,0
4 EAY,9,1
5 MP,EX,1,25.5E6
6 MP,ALPX,1,9.36E-6

7 MP, DENS,1,0.2836
8 MAT,1
9 MP,EX,2,25.5E6

10 MP.ALPX,2,9.3CE-6

11 MP, DENS, 2,0.2836

12 NL,2,13,10

13 NL.2,25,16600

14 NL,2,31,100000
15 MAT,2

16 MPPEOT,PLAS,2

17 MP,EX,3,25.5E6
18 MP,ALPX,3.9.36E-6
19 MP. DENS. 3,0.2836

20 MAT,3

21 ET.1,20,,4,,,,
22 TYFE,1

23 ET,2,20,,4., ,1

24 TYPE,2 !

25 R,1,6.72,1.64,1.9,1.9
'

; 26 REAE,1

27 TREP,70 .,

!28 CSYS,0

29 N.1
30 .,2,,6'

31 N,3,,10.5
| 32 N,4 ,14.625

33 N,5,.17.625
34 N,6,,20.625
35 N,7,,24 75 i

30 N,8,,28.875
37 N,12,,72.875
38 TILL
39 TYPE,1 $ MAT,1 $REAL,1
40 E,1,2
41 E,2,3

42 R,2,4.5,0.531,1.9,1.0
43 REAL,2 ,

44 E,3,4

45 R,3,4.5,0.531,1.0,1,0
46 REAL,3

47 E,4,5

48 R,4,4.5,0.531,1.0,1.9
49 REAL,4

50 E.5,0

51 REAL,2 STYFE 2 SMAT,2
,

52 E-.f,7

53 REAL,4 STYPE,2 SMAT,2
.

t-- rr-
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d

54 E 7,8

55 FEAL,2 $7YT E,1 SMAT,1

56 E,8,9

57 REAL,3

8 E,9,10 j

59 E,10,11
60 E,11,12

1

ANSYS INPUT DATA LISTING (FILE 18) ********************

61 LOCAL,11,1,3.531,68.375,4.851,,-126.052
62 N,16,6,90
63 FILL
64 E,12,13 -

65 E,13,14
66 E,14,15 '

67 E,15,16
68 LOCAL,12,0,3.531,74.375,4.851,,-36.052
69 N,17,,,9

'

70 N,18,,,18

71 N,19,,,26

72 N,20,,,34

73 N,29,,,100.375
74 r!LL
75 N,39,,-240.100.375

76 FILL
77 E,16,17
78 E,17,18

79 E,18,19

80 E,19,20
81 E,20,21

82 EGES,18,1,20

83 E,38,39

84 CSYS,0

85 N,40,,24.75,-2.25
86 N,41,,24.75,-3.5

87 N,51,,24.75,-43
86 FILL
89 N,52,,24.75,-54.25 -

90 N,5 6, ,2 4. 7 5, - 72. 5

91 FI LL
92 N,60,-32.875,24.75,-72.5 ,

93 FILL
94 N,61,-38.875,24 75,-72.5 ,

95 N,66,-82.375,24.75,-72.5
96 FILL -

97 N,69,-82.375,24.75,-55 ;

98 TILL
99 N,70,-38.875,24.75,-69.5

100. N,73,-38.875,24.75,-55
101 FILL
102 N,77,-79.375,24.75,-55 i

103 FILL
,

'104 N,78,-82.375,24.75,-51
105 N,79,-82.375,24.75,-44.5
106 N,89,-82.375,-163.5,-44.5 ,

107 TILL
108 TREF,70

109 R,5,2,375,0.343,1,0,1.0 1

110 REAL,5 STYPE,2'SMAI,2 1

111 E,7,40 '

112 R,6,2.375,0.343,1.0,1.9 l
113 REAL,6 STYPE,2 SMAT,2
114 E.40,41 )

)
,

- . _ , , ,.
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5 tir. 4 4 or 61 [

!115 R,7,2.375,0.343,1.9,1. .

116 REAL,7 STYPE,2 SMAT,2 i
117 E,41,42 j
IIB REAL,5 STYPE,2 SMAT,2 ;

119 E,42,43 j

120 EGEN,7,1.,42 '

I i

ANSYS INPUT DATA LISTING (TILE 18)********** **********

f
121 E,49,50
122 REAL,6 $ TYPE,2 SMAT,2 '

123 E,50,51 '

124 TRET,70 '

125 R,8,2.375,0.686,1.9,1.9 ,

126 REAL,8 STYPE,1 SMAT,1 [
127 E,51,52 * VALVE INSTALLATION |
128 REAL,7 SMAT,3

129 E,52,53
130 REAL,5

,

131 E,53,54

132 E,54,55 ;
'

133 E,55,56 i

134 E,56,57 ,

135 E,57,58

136 E,58,59

137 EGEN,11,1,58 .

138 E,61,70 * START OF REDUNDANT LOOP
139 E,70,71

14l E,71,72 |

181 EGEN,6,1,71 .

3 62 E,77,69
!.43 E,69,78

J44 E,78,79
,

145 E,79,80 i
146 E,80,81 |

147 E,81,82 -

148 E,82,83 !
149 E.,83.84 |

*

150 E,84,85

151 E,85,86
152 E,86,87

|
153 E,87,88 j
154 E,88,89 *

155 F,39,MX SF,39,MY SF,39,MZ |
156 D,39,UX SD,39,U2

,

157 D,1,UX SD,1,UY,2.021 SD,1,UZ j

158 D,1,ROTX SD,1,ROTY SD,1,ROTZ t

159 D,89,UX SD,89,UY SD,89,UZ
160 T,89,MX SF,89,MY ST,89,MZ |
161 PRSTR,5,1,2

,

162 CNVR,0,01,,,,1 !'
163 ENL,1
164 POSTR,5,1,6,2,6 |
165 ,EP,1,P,2250

1

166 EPGEN,38,1,1 {
167 EP,39,P,2250 !

168 EPGEN,13,1,39 !

169 EP,52,P,2300 f
170 EPGEN,38,1,52 |

171 TE,1,495,495,495 !

172 TEGEN,38,1,1 i

173 TE,39,438,438.424 !
174 TEGEN.3,1,39 [
175 TE,42,438,438,424 '

(
1

|

_ _
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176 TEGEN,9,1.,42

177 TE,51,495,495,495 |
176 TEGEN,39,1,51 ;
179 ET EM P , - 1

160 ITEk,-5,5,5 l
1 |

ANSYS INPUT DATA LISTING (TILB18) ********************

161 LWRITE .

182 EP,1,P,2250
183 EPGEN,38,1,1

,

184 EP,39,P,2250
185 EPGEN,13,1,39
186 EP,52,P,2300
187 EPGEN,38,1,52 |
2BB TE,1,495,495,495 i

189 TEGEN,38,1,1 ]
190 TE,39,438,438,409
191 TEGEN,3,1,39
192 TE,42,438,438,409 ;

193 TEGEN,9,1,42 |

*

194 TE,51,495,495,495

195 TEGEN,39,1,51
196 ETEMP,-1
197 ITER,-5,5,5

196 LWRITE
'

299 EP,1,P,2250

200 EPGEN,38,1,1
3

201 EP,39,P,2250 !
'

202 EPGEN,13,.1,39
203 EP,52,P,2300
204 EPGEN,38,1,52

,

205 T E ,1,4 9 5,4 9 5, 4 9 5
206 TEGES,38,1,1 .

207 TE,39,436,438,395 |
' *

206 TEGEN,3,1,39
$209 TE.42,438,436,395

210 TEGEN,9,1,42

211 TE,51,495,495,495
212 ETEMP. 1

'213 ITER,-5,5,5

214 LWRITE .

215 EP,1,P,2250

216 EPGEN,38,1,1 {
217 EP,39,P,2250 |

218 EPGEN,13,1,39 js

219 EP,52,P,2300

220 EPGEN,38,1,52 {
222 TE,1,495,495,495 !

222 TEGEN,38,1,1 |
223 TE,3 9,4 38,4 38,380

224 TEGEN,3,1,39
225 TE,42,438,438,380
226 TEGEN,9,1,42
227 TE,51,495,495,495
228 TEGEN,39,1,51 ]
229 KIEMP,-1

1

230 ITER,-5,5,5
231 LWRITE
232 SAVE
233 ATWRITE '

234 PI NI S H <

/35 / INPUT,27
,

236 FINISH

. -
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237 /POSTI.

235 SI R ES S , ST RA , 2 0,13 SSTRESS,STRR,20,14
,

239 ST R ES S , STRH ,2 0,15 S STR E S S , ST RXH , 2 0,16
240 STRESS,STFD,20,223 SSTRESS,STRTT,20,225 SSTRESS,STRPP,20,226 I

1

********** ANSYS INPUT DATA LISTING (FILE 18) **********

241 STRESS, STINT,20,2 3 5 $ STRESS , STINT,20,2 3 6
242- STRESS,RATYS,20,98 SSTRESS,AESTRA,20,95
243 STRESS,APSTRA,20,96 SSTRESS,PLSIG,20,100
244 SET,4,5

245 PRDISP SPRESTR SPRSTRS
246 FINI
247 t

I248
249

1 ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4.4 A166 ARIZONA PUBLIC *

MAY 1,1990
ANSYS(R) COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990 SWANSON ANAL ;

YSIS SYSTEMS, INC. AS UNPUBLISHED WORE.
PROPRIETARY DATA - UNAUTFSRIZED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED. ALL

RIGHTS RESERVED.
FOR SUPPORT CALL BOB WESOLOWSEI PHONE (602) 250-3428 TWX |

TITLE 7.3092
OCT If,1992 CP= 1.060

!
s

* * * * * ANSYS ANALYSI S DEFINITION (PREP 7) *****
T

?

NEW TITLE = Normal Start Up Aux. Spray Line Inelastic Analysis

ANALYSIS TYPE = 0 ( ST ATI C ANALYSIS )
f

USE FULL NEWTON-RAPHSON SOLUTION PROCEDURE (EAY(9)=1)

MATERIAE I COETTICIENTS OF EX VS. TEMP EQUATION i

CO - 0.2550000E+0B

PRCPERTY TABLE EX MAT = 1 NUM. POINTS = 2 i

TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.25500E+08 9999.0 0.25500E+08

MATERIAL 1 COEFFICIENTS OF ALPX VS. TEMP EQUATION
CO = 0.9360000E-05 !

PROPERTY TABLE ALPX MAT = 1 NUM. POINTS = 2 .

TEMPERATURE DATA TEMPERATURE DATA _i

-9999.0 0.93600E-05 9999,0 0.93600E-05 J

MATERIAL 1 COETTICIENTS OF DENS VS. TEMP EQUATION !

C0 = 0 2836000
,

PROPERTY TABLE DENS MAT = 1 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA i.

-9999.0 0.28360 9999.0 0.28360

MATERIAL NUMBER SET TO 1
1

MATERIAL 2 COETTICIENTS Or EX VS. TEMP EQUATION
CO = 0.2550000E+08

l
i

PROPERTY TABLE EX MAT = 2 NUM. POINTf= 2

|
.___-_ - _ _ _ .

_ -
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THIS IS THE ANSYS(R) ENGINEERING ANALYSIS SYSTEM' l

COPYRIGFT(C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990
SWANSON ANALYSIS SYSTEMS, INC. AS AN UNPUBLISHED WORK.
PROPRIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION, OR DUPLICATION i

IS PROHIB;TED. ALL RIGHTS RESERVED.

!

IF RUNNING INTERACTIVELY, ENTER / INTER ;

1 .

ANSYS INPUT DATA LISTING (FILE 18) ********** !**********

!
r

1 / PREP 7 |
i2 / TITLE, Upset Load Rejection At 100% Aux. Spray Line Inelastic Analysis

3 KAN,0 i

4 KAY,9,1- |
5 MP,EX,1,25.5E6 i

6 MP,ALPX,1,9.41E-6 |
7 MP, DENS, 1,0,2836
8 MAT,1 !

9 MP,EX,2,25.5EC

10 MP,ALPX,2,9.41E-6
11 MP, DENS, 2,0.2836 . i

12 NL,2,13,10

13 NL,2,25,18800

14 NL,2,31,100000 1

15 MAT,2 '

16 MPPLOT,PLAS.2 i

17 MP,EX,3,25.5E6 !

IB MP,ALPX,3,8.60E-6 !

i 19 MP, DENS, 3,0.2836 {
20 MAT,3 |

21 ET,1,20.,4,,,, {
22 TYPE,1 +

23 ET,2,20,,4,,,,1

24 TYPE,2

25 F,1,6.72,1.64,1.9,1.9
26 REAL,1 ;

27 TREr,495 |

28 CSYS,0 i
29 N,3 ;

30 N,2,,6 .f
31 N,3,,10 5 i

i
~

32 N,4,,14.625
33 N,5,,17.6254

34 ' N,6,,20.625 !
'

35 N,7,,24.75
36 N,B,,28,875*

!;37 N,12,,72.875
38 TILL |

39 TYPE,1 $ MAT,1 SREAL,1 I

40 E,1,2
,

41 E,2,3 |
42 R,2,4.5,0.531,1.9,1.0 2

43 REAL,2
44 E,3,4 ;

45 R,3,4.5,0.531,1,0,1.0 |

46 REAL,3 |
47 E,4,5

46 R,4,4,5,0.531,1,0,1.9
49 REAE,4 i

50 E,5,6
'

53 REAL,2 STYPE,2 SMAT,2 !
52 E,6,7 |

!53 REAL,4 STYPE,2 SMAT,2
;

!

rr -
, - - - _ _ - - - - _ . - - -
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S r47. IB cf bl

54 r.,7,8
,

55 REAL,2 STYPL,1 SMAT 1

56 E,8,9

57 REAL,3

58 E,9,10

59 E,10,11

00 E,11,12

1 .

ANSYS INPUT DATA LISTING (FILE 18) *******e.. t**********

El LOCAL,11,1,3.531,68.375,4.851,,-126.052
62 N,16,6,90
63 TILL ,

64 E,12,13 !

65 E,13,14
66 E,14,15
67 E .,15 , 2 6
68 LOCAL,12,0,3.531,74.375,4.851,,-36.052
69 N,17,,,9
70 N.18,,,18

71 N,19,,,26
72 N,20,,,34 ;

73 N,29,,,100 375 |,

74 FILL
75 N,39, -240,100.375
76 FILL '

77 E,16,17

78 E,17,18 ,

79 E,18,19 >

80 E,19 20
,

El E,20,21

82 EGES,18,1,20

83 E,38,39
84 C S'.* S , 0

85 N,40,,24.75,-2.25
86 N,41,,24.75,-3.5

87 N,51, 24.75,-43

88 TILL
89 N,52,,24.75,-54.25
90 N,56,,24.75,-72.5

91 FILL |
92 N,60,-32.875,24,75,-72.5 |

93 FILL !

94 N,61,-39.875,24.75,-72.5
95 N,66,-82.375,24.75,-72.5 t

96 TILL 6

97 N,69,-82.375,24.75,-55 {
98 FILL
99 N,70,-38.875,24.75,-69.5 |

100 N,73,-38.875,24.75,-55
101 FILL ,

'
102 N,77,-79.375,24.75,-55
103 FILL ;

104 N,78,-82.375,24.75,-51 ;

105 N,79,-82.375,24.75,-44.5
106 N,89,-82.375,-163.5,-44.5
107 FILL
108 TREF,495

109 R,5,2.375,0.343,1.0,1.0
110 REAL,5 STYPE,2 SKAT,2
111 E,7,40
112 R,6,2.375,0.343,1.0,1.9

!
133 REAL,6 STYPE,2 SKAT,2
114 E,40,41

i

--, __ _ _ _
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115 , E,7,2.375,0.343,1.9,1.
116 REAL,7 STYPE,2 SMAT,2 r

117 E,41,42
118 REAL,5 STYPE,2 SMAT,2 '

'
119 E,42,43

120 EGEN,7,1,42
,

1 :

********** ANSYS INPUT DATA LISTING (FILE 18) **********

121 E,49,50
122 REAL,6 $ TYPE,2 SHAT,2
123 E,50,51 1

'
124 TREF,120 ;

125 R,8,2.375,0.686,1.9,1.9
.

126 REAL,8 STYPE,1 SHAT,1 |

127 E,51,52 * VALVE INSTALLATION
128 REAL,7 SHAT,3
129 E,52,53 i

130 REAL,5
131 E,53,54 ',

132 E,54,55

133 E,55,56 .

134 E,56,57
135 E,57,58
136 E,58,59

,

137 EGEN,11,1,58
138 E,61,70 * START OF REDUNDANT LOOP
139 E,70,71
140 E,71,72

,

141 EGEN,6,1,71 .

142 E,77,69 !
'143 E,69,78

144 E,78,79
145 E,79,80
146 E,80,81 |
147 E,81,82
148 E,82,83 t

149 E,83,84 !

150 E,84,85 !

151 E,85,80 |
'152 E,86,87

153 E,87,68
154 E,88,89

155 F,39,MX SF,39,MY SF,39,MZ
156 D,39,UX SD,39,UZ
157 D,1,UX SD,1,UY,2.021 SD,1,0Z
158 D,1,ROTX SD,1,ROTY SD,1,ROTZ ;

159 D,89,UX SD,89,UY SD,89,UZ
160 F,89,MX ST,89,MY ST,89,MZ

.

)161 PRSTR,5,1,2
i 162 CNVR,0.01,,,,1

163 ENL,1

164 POSTR,5,1,6,2,6
165 EP,1,P,2250

,

166 EPGEN,38,1,1

167 EP,39,P,2250
168 EPGEN,13,1,39

169 EP,52,P,2300
170 EPCEN,38,1,52
171 TE,1,575,575,575
172 TEGEN,38,1,1
173 TE,39,518,518,504
174 TEGEN,3,1,39
175 TE,42,518,518,504

, , , -
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176 TEGEN,9,1,42
,

177 TE,51,120,120,120
178 TEGEN,39,1,51
179 ETEMP,-1
IBO ITER,-5,5,5-

1

********** ANSYS INPUT DATA LISTING (FILE 18) **********

101 LWRITE
182 EP,1,P,2250
183 EPGEN,38,1,1
184 EP,39,P,2250
185 EPGEN,13,1,39
186 EP,52,P,2300
187 EPGEN,38,1,52
IBB TE,1,575,575,575
189 TEGEN,38,1,1
190 T E , 3 9, 518,518,4 8 9
191 'TEGEN,3,1,39
192 TE,42,518,518,489
193 TEGEN,9,1,42
194 TE,51,120,120,120 .

195 TEGEN,39,1,51

196 KTEMP,-I

297 ITER,-5,5,5
398 LWRITE
199 EP,1,P,2250
200 EPGEN,38,1,1
201 EP,39,P,2250
202 EPGEN,13,1,39
203 EP,52,P,2300
204 EPGEN,38,1,52
205 TE,1,575,575,575
200 TEGEN,38,1,1
207 TE,39,518,5.18,475
208 IEGEN,3,1,39
209 TE,42,518,518,475
210 TEGEN,9,1,42

211 TE,51,120,120,120
212 KTEMP,-1

213 ITER,-5,5,5
214 LWRITE
215 EP,1,P,2250
216 EPGEN,38,1,1
217 EP,39,P,2250
218 EPGEN,13,1,39
?19 EP,52,P,2300
220 EPGEN,38,1,52
221 TE,1,575,575,575
222 TEGEN,38,1,1
223 TE,39,518,518,460
224 TEGEN,3,1,39
225 TE,42,518,518,460
226 TEGEN,9,1,42
227 TE,51,120,120,120
228 TEGEN,39,1,51
229 KTEMP,a1
230 ITER,-5,5,5
232 LWRITE
232 SAVE
233 AFWRITE
234 FINISH
235 /INFUT,27
236 FINISH

__ _ __ . - _ _ . __ .
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7, g j og (, j
237 /POSTI , ,

238 STRESS,STRA,20,13 SSTRESS,STRR,20,14

239 STRESS,STRH,20,15 SSTRESS,STRXH,20,16

240 STRESS,STED,20,223 SSTRESS,STRTT,20,225 SSTRESS,STRPP,20,226
1

ANSYS INPUT DATA LISTING (FILE 18} ******************** ,

-
2

241 STRESS, STINT ,20,2 35 $ STRESS, STINT,20,2 36
242 STRESS, RATYS,20,98 SSTRESS, AESTRA,20,95
243 STRESS,A"STRA,20,96 SSTRESS,PLSIG,20,100
244 SET,4,5
245 PRDI SP SPRESTR SPRSTRS
246 FINI
247
248
249

1 ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4.4 A166 ARIZONA PUBLIC
MAY 1,1990 '

ANSYS(R) COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990 SWANSON ANAL
YSIS SYSTEMS, INC. AS UNPUBLISHED WORR. ;

PROPRIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED. ALL '

RIGHTS RESERVED.
FOR SUPPORT CALL BOB KESOLOWbEI PHONE (602) 250-3428 TWX

TITLE 10.8894 i

OCT 16,1992 CP= 1.100

*

***** ANSYS ANALYSIS DEFINITION (PREP 7) *****

NEW TITLE = Upcet Lead Rejection At 100% Aux. Spray Line Inelastic Analysis

ANA1.YSIS TYPE = 0 (STATIC ANALYSIS)

USE FULL NEWION- RAPHSON SOLUTION PROCEDURE (EAY(9)=1) |

MATERIAL I COETTICIENTS OF EX VS. TEMP EQUATION ,

'CO = 0.2550000E+D8
,

PROPERTY TABLE EX MAT = 1 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.25500E+08 9999.0 0.25500E+08

l

MATERIAL I COEFFICIENTS Or ALPX VS. TEMP EQUATION
CO = 0.9410000E-05 |

PROPERTY TABLE ALPX MAT = 1 NUM. POINTS = 2 ]
TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.94100E-05 9999.0 0.94100E-05

MAIERIAL 1 COEFFICIENTS OF DENS VS TEMP EQUATION
CO = 0.2836000

PROPERTY TABLE DENS MAT = 1 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.28360 9999.0 0.28360 |

MATERIAL NUMBER SET TO 1

MATERIAL 2 COETTICIENTS OF EX VS. TEMP EQUATION
CO = 0.2550000E+0S

PROPERTY TABLE EX MAT = 2 NUM. POINTS = 2

i
i

_ _ _ _
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THIS IS THE ANSYS(R) ENGINEERING ANALYSIS SYSTEM
COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990
SWANSON ANALYSIS SYSTEMS, INC. AS AN UNPUBLISHED WORK.
PEOPRIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION, OR DUPLICATION
IS PROHIBITED. ALL RIGHTS RESERVED.

IP RUNNING INTERACTIVELY, ENTER / INTER

1

********** ANSYS INPUT DATA LISTING (FILE 18) ********** i

1 / PREP 7
2 / TITLE, Upset - Inadvertent Aux Initiation Aux. Spray Line Inelastic Analysis
3 KAN,0

4 KAY,9,1 6

5 MP,EX,1,25.5E6
6 MP,ALPX,1,9.36E-6
7 MP, DENS, 2,0.2836

'
8 MAT,1

9 MP,EX.2,25.5E6
10 MP,ALPX,2,9.30E-6

II MP,EENS, 2,0.2836 *

12 NL,2,13,10

13 NL,2,25,18800
14 NL,2,31.100000

15 MAT,2

16 MPPLOT,PLAS.2

17 MP,EX,3,25.5E6
18 MP.ALPX,3,9.14E-6

19 MP, DENS, 3,0.2836 '

20 MAT.3 |
21 ET,1,20,,4,,,, ;
22 TYPE,1
23 ET,2,20.,4,,,,1

4 24 TYPE 2
|'

25 R,1,6.72,1.64,1.9,1.9
|

26 REAL,I 1

'27 ThET.495
28 CSYS.O
29 N,1
30 N,2,,6 i

31 N,3,,10,5 !

32 N,4,,14.625
33 N,5,,17.625
34 N,6,,20.625

35 N,7,,24.75
36 N,8,,28.875
37 N,12,,72.875
38 FILL
39 TYPE,1 $ MAT,1 $REAL,1
40 E,1,2
41 E,2,3
42 R,2,4.5,0.531,1.9,1.0
43 RL ,,2
44 E,3 4 j

45 R,3,4.5,0.531,1.0,1.0
46 REAL,3

47 E,4,5
48 R,4,4.5,0.531,1.0,1.9
49 REAL,4

50 E.5,6

51 REAL,2 STYPE,2 SMAT,2
52 E,6,7

53 REAL,4 STYPE,2 SMAT,2 *

i
!

I

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

!
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3,g7, gg cgr (, f
54 E|7,8

,

55 EEAL,2 STYPE,1 SMAT,1
56 E,8,9
57 REAL,3

SS E,9,10
59 E,10,11
EO E,11,12

1

ANSYS INPUT DATA LISTING (FILE 18)********** **********
2

!
'

61 LOCAL,11,1,3.531,68.375,4.851,,-126.052
62 N,16,6,90
63 FILL '

64 E,12,13
65 E,13,14
66 E,14,15

)67 E,15,16
68 LOCAL,12,0,3.531,74.375,4.851,,-36.052 |69 N,17,,,9

j
70 N,18,,,18

|
71 N,19,,,26
72 N,20,,,34

,

73 N,29,,,100.375
]74 FILL

75 N,39,,-240,100.375 I

76 FILL
77 E,16,17 j

78 E,17,18 1

79 E,16,19

60 E,19,20
El E,20,21

82 EGEN,18,1,20

63 E,30,39 |
84 CSYS,0 !

S5 N,40,,24.75,-2.25 |

66 N,41,,24.75,-3.5 I

B7 N,51,,24.75,-43 |68 FILL i
'

89 N,52,,24.75,-54.25
90 N.56,,24.75,-72.5
91 FILL
92 N,60,-32.875,24.75,-72.5
93 FILL

94 , N,61,-38.875,24.75,-72.5 j

95 N,66,-62.375,24.75,-72.5 I

96 FILL
97 N,69,-82.375,24.75,-55
98 FILL
99 N,70,-38.875,24.75,-69.5

100 N,73,-38.875,24.75,-55
101 FILL
102 N,77,-79.375,24.75,-55
103 FILL
104 N,78,-82.375,24.75,-51
105 N,79,-82.375,24.75,-44.5
106 N,89,-82.375,-163.5,-44.5
107 FILL
108 TREF,450

109 R,5,2.375,0.343,1.0,1.0
110 REAL,5 $ TYPE,2 SMAT,2
111 E,7,40
112 R,6,2.375,0.343,1.0,1.9
113 REAL,6 $ TYPE,2 SMAT,2

i

114 E,40,41
|
!

__ __ _ _ _ _ _ _ . . _
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115 R,7,2.375,0.343,1.9,1.
116 REAL,7 STYPE,2 SMAT,2
117 E,41.42
118 REAL.5 STYPE,2 SMAT,2

119 E,42,43

120 EGEN,7,1,42
1

,

********** ANSYS INPUT DATA LISTING (FILE 18) **********
,

,

121 E,49,50
122 REAL,6 STYPE,2 SMAT,2
123 E,50,51
124 TREF,160

125 R,8,2.375,0.686,1.9,1.9
126 REAL,8 STYPE,1 SMAT,1
127 E,51,52 * VALVE INSTALLATION
128 REAL,7 SMAT,3

129 E,52,53
130 REAL,5

131 E,53,54 f
132 E,54,55

133 E,55,56
134 E,56,57
135 E,57,58

'

136 E,58,59
137 EGEN,11,1,58

138 E,61,70 * START OF REDUNDANT LOOP
139 E,70,71 |

140 E,71,72
141 EGEN,6,1,71
142 E,77,69
143 E,69,78
144 E,78,79

|
145 E,79,80 '

146 E,80,81 |
'

147 E,81,82
148 E,82,83
149 E,83,84

150 E,84,85

151 E,85,86
152 E,86,87

153 E,87,88

154 E,88,89
155 F,39,MX SF,39,MY SF,39,MZ
156 D,39,UX SD,39,UZ
157 D,1,UX SD,1,UY,2.021 SD,1,UZ

158 D,1,ROTX $D,1,ROTY SD,1,FOT2

159 D,89,UX $D,89,UY SD,89,UZ
160 F,89,MX ST,89,MY SF,89,MZ
161 PRSTR,5,1,2
162 CNVR,0.01,,,,1
163 KNL,1
164 POSTR,5,1,6,2,6 ]
165 EP,1,P,2250 j

166 EPGEN,38,1,1 '

167 EP,39,P,2250 )
168 EPGEN,13,1,39
169 EP,52,P,2300
170 EPGEN,38,1,52
171 TE,1,495,495,495 '

172 TEGEN,38,1,1

173 TE,39,460,460,460
174 TEGEN,3,1,39
175 TE,42,4 60,4 60,4 60
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*
176 TEGEN,9,1,42
177 TE,51,370,370,370 '

178 TEGEN,39,1,51
179 KIEMP,-1
180 ITER, 5,5,5

1

ANSYS INPUT DATA LISTING (FILE 18) ********************

181 LWRITE
182 EP,1,P,2250
183 EPGEN,38,1,1 *

184 EP,39,P,2250
185 EPGEN,13,1,39
186 EP,52,P,2300
187 EPGEN,38,1,52
188 TE,1,495,495,495
189 TEGEN,38,1,1
190 TE,39,460,460,460
191 TEGEN,3,1,39
192 TE,42,460,460,460
193 TEGEN.9,1,42

194 TE,51,370,370,370
195 TEGEN,39,1,51

196 ETEMP,-1

197 ITER,-5,5,5
198 LWRITE

'199 EP,1,P,2250

200 EPGEN,38,1,1

201 EP,39,P,2250
202 EPGEN,13,1,39 )
203 EP,52,P,2300 '

204 EPGEN,38,1,52 |
205 TE,1,495,495,495 '

206 TEGEN,38,1,1 +

207 TE,39,460,460,460 l

208 TEGEN,3,1,39 ,

209 TE,42,460,460,460 j
210 TEGEN,9,1,42 ;

211 TE,51,370,370,370 '

212 ETEMP,-1
213 ITER,-5,5,5

214 LWRITE
215 EP,1,P,2250
216 EPGEN,38,1,1

217 EP,39,P,2250
218 EPGEN,13,1,39
219 EP,52,P,2300
220 EPGEN,38,1,52
223 TE,1,4 95,4 9 5,4 95
222 TEGEN,36,1,1
223 TE,39,460,460,460
224 TEGEN,3,1,39
225 TE,42,460,460,460
226 TEGEN,9,1,42
227 TE,51,370,370,370
22B TEGEN,39,1,51
229 ETEMP,-1 j

230 ITER,-5,5,5 1

231 LWRITE
232 SAVE
233 APWRITE
234 FINISH j

235 / INPUT,27 |
236 TINISH

'

, - . .
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237 /POSTI
236 STRESS,STRA,20,13 SSTRESS,STRR,20,14

239 STRESS,STRH,20,15 $$ TRESS,STRXH,20,16
240 STRESS,STRD,20,223 $5 TRESS,STRTT,20,225 SSTRESS,STRPP,20,226

1
********** ANSYS INPUT DATA LISTING (FILE 18) **********

'

241 STRESS, STINT,20,235 $ STRESS, STINT,20,2 36
242 STRESS,RATYS,20,98 SSTRESS,AESTRA,20,95
243 STRESS, APSTRA,20,96 SSTRESS,PLSIG,20,100
244 SET,4,5
245 PRDISP SPRESTR SPRSTRS
246 FINI

!

247
248
249

1 ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4.4 A166 ARIZONA PUBLIC
MAY 1,1990

ANSYS(R) COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990 SWANSON ANAL

YSIS SYSTEMS, INC. AS UNFUBLISHED WORE.
PROPR!ETARY DATA - UNAUTHORIZED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED. ALL

RIGHTS RESERVED.
FOR SUPPORT CALL BOB WESOLOWSEI PHONE (602) 250-3428 TWX [

12.9375TITLE
OCT 1(,1992 CP= 1.040

ANSYS ANALYSIS DEFINITION (PREP 7) **********

NEW TITLE = Upset - Inadvertent Aux Initiation - Aux. Spray Line Inelastic Analysis !

!

ANALYSIS TYPE = 0 (STATIC ANALYSIS) !

'

USE FULL NEWTON-RAPHSON SOLUTION PROCEDURE (EAY(9)=1)
'

MATERIAL I COEFTICIENTS OF EX VS. TEMP EQUATION
CD = 0.2550000E+08

t

PROPERTY TABLE EX MAT = 1 NUM. POI NTS= 2 ,

TEMPERATURE DATA TEMPERATURE DATA

-9999.0 0.25500E+0B 9999.0 0.25500E+08

MATERIAL 1 COEFFICIENTS OF ALPX VS. TEMP EQUATION
CO = 0.9360000E-05

PROPERTY TABLE ALPX MAT = 1 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA

-9999.0 0.93600E-05 9999.0 0.93600E-05

MATERIAL 1 COETFICIENTS OF DENS VS. TEMP EQUATION
CO = 0.2836000

!

PROPERTY TABLE DENS MAT = 1 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.28360 9999.0 0.28360

MATERIAL NUMBER SET TO 1

MATERIAL 2 COETTICIENTS OF EX VS. TEMP EQUATION
t

CO = 0.2550000E-06

PROPERTY TABLE EX MAT = 2 NUM. POINTS = 2

S

q _ - .- - - - _ .-__m
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THIS IS THE ANSYS(R) ENGINEERING ANALYSIS SYSTEM
COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990
EWANSON ANALYSIS SYSTEMS, INC. AS AN UNPUBLISHED WORK.
PROPRIETARY DATA - UNAUTHORI"ED USE, DISTRIBUTION, OR DUPLICATION

IS PROHIBilED. ALL RIGHTS RESERVED.
. !

IF RUNNING INTERACT 1 ='ELY, ENTER / INTER |

1
********** ANSYS INPUT DATA LISTING (FILE 18) ********** ;

1 / PREP 7
2 / TITLE, Upset - Spurious Upset Events Aux. Spray Line Inelastic Analysis
3 Y.AN,0
4 U.Y , 9,1

5 MF,EX,1,25.5E6
6 MP,ALPX,1,9.49E-6
7 MP, DENS, 1,0.2836

8 MAT,1

9 MP,EX,2,25.5E6
10 MP,ALPX,2,9.49E-6
11 MP, DENS, 2,0.2636 .

12 NL,2,13,10

13 NL,2,25,18000 ,

14 NL,2,31,100000 |
15 MAT,2

'

16 MPPLOT,PLAS,2

17 MP,EX,3,25.5E6
18 MP,ALPX,3,9.49E-6
19 MP, DENS, 3,0.2836

20 MAT,3 ;

21 ET.1,20,,4,,,,
22 TYPE,1

23 ET,2,20,,4,,,,1

24 TYFE,2 i

25 R,1,6.72.1.64,1.9,1.9 '

26 REAL,1 ;

27 TREF,495

28 CSYS,0
'

29 N,1

30 N,2,,6

31 N,3,,10.5
32 N,4,,14.625

33 N,5,,17.625
34 N,E,,20.625
35 N,7,,24.75
36 N,8,,28.875
37 N,12,,72.875

38 TILL
39 TYPE,1 SMAT,1 SREAL,1
40 E,1,2

t

41 E,2,3
42 R,2,4.5,0.531,1.9,1.0

' 43 REAL,2
44 E,3,4

45 R,3,4.5,0.531,1.0,1.0 ;

46 REAL,3

47 E,4,5

48 R,4,4.5,0.531,1,0,1.9
49 REAL,4

50 E,5,6 i
'

52 REAL,2 STYPE,2 SMAT,2
52 E,6,7

53 P EAL , 4 STYPE,2 SMAT,2
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54 E,7,8

55 EEAL,2 STYPE;l SMAT,1 ,

56 E,B,9 i

57 EEAL,3

58 E,9,10
59 E,10,11 .

60 E,11,12 [
1

ANSYS INPUT DATA LISTING (FILE 18) ******************** ;

!

61 LOCAL,11,2,3.531,68.375,4.851,,-126.052
'

,

'
62 N,16,6,90
63 FILL
64 E,12,13

65 E,13,14
66 E,14,15 )
67 E,15,16 '

68 LOCAL,12,0,3.531,74.375,4.851,,-36.052
t69 N.17,,,9
i70 N,18,,,1B

71 N,19,,.26
,

72 N,20,,,34

73 N,29, ,100.375
74 FILE *

75 N,39,,-240,1co.375
76 FI LL ;

77 E,16,17 !

78 E,17,1B i

79 E,18,19

80 E,19,20

81 E,20,21

82 EGEN,18,1,20

83 E,38,39
84 CSYS.O ,

.

65 N,40,,24.75,-2.25

f66 N,41,,24.75,-3.5
87 N,51,,24.75,-43 ,

BB TILL j
89 N,52,,24.75,-54.25 .

t

90 N,56,,24.75,-72.5 j

|
91 FILL

'

92 N,60,-32.875,24.75,-72.5
93 FILL .

94 N,61,-38.875,24.75,-72.5 ,

95 N,66,-82.375,24.75,-72.5
|96 FILL .

'
97 N,69,-82.375,24.75,-55

'

98 FILL
99 N,70,-38.875,24.75,-69.5

100 N,73,-38.875,24.75,-55 i

101- FILL .

t

102 N,77,-79.375,24.75,-55
103 TILL
104 N,78,-82.375,24.75,-51
105 N,79,-82.375,24.75,-44.5
106 N,89,-82.375,-163.5,-44.5
107 FILL
108 TREF,495
109 R,5,2.375,0.343,1.0,1.0
110 REAL,5 STYPE,2 SHAT ,2

111 E,7,40

112 R,6,2.375,0.343,1.0,1.9*

113 REAL,6 STYPE,2 SMAT,2

114 E,40,41 *

,

,~. n a-.- , - ,.--
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*115 R,7,2.375,0.343.1.9,1.
116 REAE 7 STYPE,2 SMAT,2 '

117 E,41.42
118 REAL,5 STYPE,2 SMAT,2 '

119 E,42.43 i

120 EGEN,7,1,42 j

1 [
********** ANSYS INPUT DATA LISTING (FILE 18) **********

121 E,49,50
122 PEAL,6 STYPE.2 SMAT,2

123 E,50,51
,

'124 TREF,120

125 R,8,2.375,0.686,1.9,1.9 ,

126 REAL,8 STYPE,1 SMAT,1 !

127 E,51,52 * VALVE INSTALLATION !
128 REAL,7 SMAT,3 |
129 E,52,53
130 REAL,5

,

131 E,53,54 ,

132 E,54,55 ?

133 E,55,56
'

.

134 E,56,57 '|
135 E,57,56 i

136 E,58,59

137 EGEN.11.1,58
.

138 E,61,70 * START OF REDUNDANT LOOP !

139 E,70,71

140 E,71,72

141 EGEN,6,1,71
142 E,77,69

143 E,69,78 !

144 E,78,79 [
145 E,79,BD

146 E,BD,81

147 E,81,82 t

148 E,82,83
7

149 E,83,84 :

150 E,84,85
,

151 E,85,86 |
152 E,86,87

'

153 E,87.88 !

154 E,BB,89 !

155, F,39,MX SF,39,MY SF,39,MZ !

156 D,39,UX SD,39,UE
157 D,1,UX SD,1,UY,2.021 SD,1,UZ

'
158 D,1,ROTX SD,1,ROTY SD,1, ROTE

159 D,89,UX SD,89,UY SD,89,UZ
160 F,89,MX SF,89,MY SP,89,MZ
161 PRSTR,5,1,2
162 CNVR,0.01,,,,1
163 KNL,1

,

164 POSTR,5,1,6,2,6 !

165 EP,1,P,2250 ,

166 EPGEN,38,1,1 |

167 EP,39,P,2250 I

168 EPGEN,13,1,39 i

169 EP,52,P,2300 !
170 EPGEN,38,1,52 i

171 7E,1,573,573,573
172 TEGEN,38,1,1
173 TE,39,573,573,573 i

174 TEGEN,3,3,39 1

175 TE,42,573,573,573 |
:
i

i

- --- - - . , - . ,
- ,,
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'

'

176 TEGEN,9,1,42
177 TE,51,573,573,573

178 TEGEN,39,1,51

179 ETEMP,-1

180 ITER,-5,5,5
1

ANSYS INPUT DATA LISTING (FILE 18) ********************

181 EERIT E
182 EP,1,P,2250
183 EPGEN,38,1,1
184 EP,39,P,2250
185 EPGEN,13,1,39
186 EP,52,P,2300
187 EPGEN,38,1,52
188 TE,1,573,573,573 |

189 TEGEN,38,1,1
190 TE,39,573,573,573
191 TEGEN,3,1,39

192 TE,47 573,5",3,573
193 TEGEN,9,1,42

194 TE,51,573,573,573
195 TEGEN,39,1,51

,

'196 ETEMP,-1
197 ITER,-5,5,5 ,

198 LWRITE
199 EP,1,P,2250
200 EPGEN,38,1,1 )
201 EP,39,P,2250 1

202 EPGEN,13,1,39 j

203 EP,52,P,2300 l
'204 EPGEN,38,1,52

205 TE,1,573,573,573
206 TEGEN,38,1,1

207 TE,39,573,573,573 1
'

208 TEGEN,3,1,39
209 TE,42,573,573,573
210 TEGEN,9,1,42
211 TE,51,573,573,573 )
212 TEGEN,39,1,51
213 KTEMP,-1

214 ITER,-5,5,5
215 LWRITE
216 EP,I,P,2250
217 EPGEN,38,1,1

218 EP,39,P,2250 )
219 EPGEN,13,1,39 |

220 EP,52,P,2300
221 EPGEN,38,1,52
222 TE,1,573,573,573
223 TEGEN,38,1,1
224 TE,39,573,573,573
225 TEGEN,3,1,39
226 TE,42,573,573,573
227 TEGEN,9,1,42
228 TE,51,573,573,573
229 TEGEN,39,1,51
230 ETEMP,-1

231 ITER,-5,5,5
232 LWRITE
233 SAVE

.

234 ATWRITE
235 FINISH
236 / INPUT,27

- - - _ _ _ _ _ -
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I*
237 FINISE
236 / POST 1
239 STRESS,STRA,20,33 SSTRESS,STRR,20,I4

240 STRESS,STRH,20,25 $ STRESS,STRXH,20,16
,

I
'

********** ANSYS INPUT DATA LISTING (FILE 18) **********

241 STRESS,STRD,20,223 SSTRESS,STRTT,20,225 $ STRESS,STRPP,20,226
242 STRESS, STINT ,20,2 35 $ $ TRESS, STINT,2 0,23 6
243 STRESS,RATYS,20,98 $ STRESS,AESTRA,20,95 |
244 STRESS,APSTRA,20.,96 SSTRESS,PLSIG,20,100

245 SET,4,5
246 PRDISP $PRESTR SPRSTRS
247 FINI

f248
249
250

1 ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4.4 A166 ARIZONA PUBLIC
MAY 1,1990

ANSYS(R) COPYRIGHT.(C) 1971, 1978, 1962, 1983, 1985, 1987, 1989, 1990 SWANSON ANAL
!YSIS SYSTEMS, INC. AS UNPUBLISHED WCRR.

PROPRIETARY LATA - UNAUTHORI"ED USE, DISTRIBUTION OR DUPfICATION IS PROHIBITED. ALL
RIGHTS RESERVED. '

FOR SUPPORT CALL BOB WESOLOWSRI PHONE (602) 250-3428 TWX
!

TITLE 13.1622.
OCT 10,1992 CP= 1.020

***** !***** ANSYS ANALYSIS DEFINITION (PREP 7)

NEW TITLE = Upset - Spurious Upset Events Aux. Spray Line Inelastic Analysis
i

ANALYSIS TYPE = 0 (STATIC ANALYSIS)

USE FULL NENTON- RAPHSON SOLUTION PROCEDURE (EAY(9)=1)

MATERIAL 1 COEFFICIENTS OF EX VS. TEMP EQUATION
*

CO = 0.2550000E*08
!

PROPERTY T ABLE EX MAT = 1 NUM. POINTS = 2 |

TEMPERATURE DATA TEMPERATURE DATA !

'

-9999.0 0.25500E-08 9999.0 0.25500E+0B

MATERIAL 1 COEFFICIENTS OF ALPX VS. TEMP EQUATION
CO = 0.9490000E-05 ,

'
PROPERTY TABLE ALPX MAT = 1 NUM. POINTS = 2

TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.94900E-05 9999.0 0.94900E-05 j

!

MATERIAL 1 COEFFICIENTS OF DENS VS. TEMP EQUATION i

CO = 0.2836000

{PROPERTY TABLE DENS MAT = 1 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.28360 9999.0 0.28360

!MATERI AL hTMBER SET TO 1

!

MATERIAL 2 COEFTICIENTS OF EX VS. TEMP EQUATION
CO = 0.2550000E+0B

!

,

!
_ _ _ _ . _ _ _ _ _ - - _ _ _ _
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i
'

THIS IS THE ANSYSf R) ENGINEERING ANALYSIS SYSTEM
COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990
EWANSON ANALYSIS SYSTEMS, INC. AS AN UNPUBLISHED WORK. .

'PROPRIETARY DATA - UNAUTHORIZED USE, DISTRIDUTION, OR DUPLICATION

IS PROHIBITED. ALL RIGHTS RESERVED. |
I
IIT RENNING INTERACTIVELY, ENT ER / INTER

I i

fANSYS INPUT DATA LISTING (TILE 18) ********************

.

1 / PREP 7
2 / TITLE, Nornal Plant Cooldown (A) - Aux. Spray Line Inelastic Analysis
3 EAN,0

4 KAY,9,1

5 MP,EX,1,25.5E6 |
6 MP,ALPX,1,9.25E-6 )
7 MP,EENS, 1.0.2836
8 MAT,1

9 MP,EX,2,25.5E6 !

10 MP,ALPX,2,9.25E-6 :

11 MP, DENS, 2,0.2836

12 NL,2,13,10 [
13 NL,2,25,18600 |
14 NL,2,31,100000 t

15 MAT.2
16 MPFLOT,PLAS,2 !

17 MP,EX,3,25.5E6
18 MP,ALPX,3,B.16E-6 |

19 MP, LENS 3,0.2B3C |
'20 MAT,3

21 ET,1,20,,4,,,, j

22 TYPE,1 1

23 ET,2,20,,4,,,,1 |
24 TYPE,2 |
25 R,1,6.72,1.64,1.9,1.9

|
26 REAL,1 ;

27 TREP,60 |

28 CSYS,0 {.
29 N,1 j

30 N,2,,6 |

31 N,3,,10.5 '

32 N,4,,14.625 {
33 N,5,,17.625 i

34 N,6,,20.625 |

35 N,7,,24.75 .{
36 N,8,,28.875 j

37 N,12,,72.875 j
38 FILL i

39 TYPE,1 $ MAT,1 $REAL,1 |
40 E,1,2 |

41 E,2,3 !

42 R,2,4.5,0.531,1.9,1.0 !

43 REAL,2 f
~4 4 E,3,4 |
45 R,3,4.5,0.531,1.0,1.0 ;

46 REAL,3 t

47 E,4,5 I

4B R,4,4.5,0.531,1.0,1.9 i

49 REAL,4 ;

50 E,5,6 i

51 TREP,70 $

52 REAL,2 STYFE,2 SMAT,2 |
53 E,6,7 i

!
- _ . ._ . - _ - . . . - .
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54 REAL.4 STYPE,2 SMAT,2 *
.

55 E,7,6
56 REAL,2 GTYPE,1 SMAT,1
57 E,8,9 I

58 REAL,3

59 E 9,10

60 E,10,11 ~

1

ANSYS INPUT DATA LISTING (FILE 18)********** **********

61 E,11,12
62 LOCAL,11,1,3.531,68.375,4.851,,-126.052
63 N,16,6,90
64 FILL
65 E,12,13 ;
66 E,13,14
67 E,14,15
68 E,15,16 '

*69 LOCAL,12,0,3.531,74.375,4.851,,-36.052
70 N,17,,,9 .

71 N,18,,,1B
72 N,19,,,26 ;

73 N,20,,,34 ;
'

74 N,29,.,100.375

75 FILL
'

76 N,39,,-240,200.375
77 FILL |
78 E,16,17

79 E,17,18 i

30 E,18,19

81 E,19,20

82 E,20,21

83 EGEN,18,1,20
84 E,36,39
85 CSYS,0 |

86 N,40,,24.75,-2.25 ,

87 N,41,,24.75,-3.5
BB N,51,,24.75,-43 !

89 FILL .

90 N,52,,24.75,-54.25
91 N 56,,24.75 -72.5
92 FILL
93 N,60,-32.875,24.75,-72.5
94 FILL
95 N,61,-38.875,24.75,-72,5 i

96 N,66,-82.375,24.75,-72.5 |
97 FILL !

98 N,69,-82.375,24.75,-55 ;

99 FILL j

100 N,70,-38.875,24.75,-69.5 J

101 N,73,-38.875,24.75,-55 ]
102 FILL ,

103 N,77,-79.375,24.75,-55 i
'

104 FILL
105 N,78,-82.375,24.75,-51
106 N,79,-82.375,24.75,-44.5-

107 N,89,-82 375,-163.5,-44.5
108 FILL
109 TREr,60
110 R,5,2.375,0.343,1.0,1.0
111 REAL,5 STYPE,2 SMAT,2

112 E,7,40
113 R,6,2.375,0.343,1.0,1.9
114 REAL,6 STYPE,2 SMAT,2

,

- -
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115 E.40,41 .

116 R,7,2.375,0.343,1.9,1.
117 REAL,7 STYPE,2 SMAT,2
118 E,41,42
119 REAL,5 STYPE,2 SKAT,2
120 E,42,43

1

********** ANSYS INPUT DATA LISTING (FILE 18) **********

121 EGEN,7,1,42
122 E,49,50
123 REAL,6 STYPE,2 $ HAT,2
124 E,50,51

125 TREF,60

126 R,8,2.375,0.686,1.9,1.9
127 REAL,8 STYPE,1 SMAT,1
128 E,51,52 * VALVE INSTALLATION
129 REAL,7 $ HAT,3
130 E,52,53

331 REAL,5

132 E,53,54

133 E,54,55

134 E,55,56

135 E,56,57
136 E,57,58
137 E,58,59

138 EGEN,11,1,58

139 E,61,70 * START OF REDUNDANT LOOP
140 E,70,71

141 E,71,72
142 EGEN,6,1,71

143 E,77,69
144 E,69,78

145 E,78,79

146 E,79,80

147 E,80,81
148 E.81,82 |

149 E,82,83
150 E,83,84
151 E,84,85 j

152 E,85,86 j

153 E,86,87 i

154 E,87,08

155 E,88,89 |
156 r,39,MX ST,39,MY SF,39,NZ
157 D,39,UX SD,39,UZ
158 D,1,UX SD,1,UY,2.021 $D,1,UZ
159 D,1,ROTX SD,1,ROTY SD,1, ROT
160 D,89,UX $D,89,UY SD,89,UZ
161 F,89,HX $r,89,MY ST,89,MZ
162 PRSTR,5,1,2
163 CNVR,0.01,,,,1
164 KNL,1
165 POSTR,5,1,6,2,6
166 EP,1,P,2250
167 EPGEN,38,1,1
168 EP,39,P,2250
169 EPGEN,13,1,39
170 EP,52,P,2300
171 EPGEN,38,1,52
172 TE,1,435,435,435
173 TEGEN,38,1,1
174 TE,39,378,378,364

,

175 TEGEN,3,1,39

_ - _ _--____ _ _ _ _ - _ _ _ _ _ _ _ _ _
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176 TE,42,378.27E,364 .

177 TEGEN,",1,42

178 TE,51,60,60.00
179 T EG EN , 3 9,1, 51

,

100 ETEMP,-1 '

.1 ;

********** ANSYS LNPUT LATA L73 TING (EILE18) ********** .

|

181 ITER,-5,5,5
182 LWRITE
183 EP,1,P,2250 j

184 EPGEN,38,1,1 i

185 EP,39,P,2250
186 EPGEN,13,1,39

,

187 EP,52,P,2300 i

188 EPGEN,38,1,32 |
189 TE,1,4 35,4 3 5,4 3 5 !

190 TEGEN,38,1,1
191 TE,39,378,378,349
192 TEGEN,3,1,39

3

1:r ) 2E,42,378,376,349
!15i TEGEN,9,1,42
!195 TI,51,60,60,60

196 T EG ES , 3 9 ,1, 51
197 ETEMP,-1 r

19E ITER,-5,5,5 |

199 LWRITE
3

200 EP,1,P,2250

201 EPGEN,38,1,1
.

'
202 EP,39,P,2250

203 EPGES,13,1,39 e

204 EP,52,P,2300 ,

205 EPGES,38,1,52 t,

20C TE,1,435,435,435 i

207 TEGEN.38,1.1
i

208 TE,39,378,378,335
209 TEGEN,3,1,39

210 TE,42,378,378,335
211 TEGEN,9,1,42

212 TE,51,60,60,EO

213 TEGES,39,1,51

214 ETEMP,-1
,

215 ITER,-5,5,5
21f, LWRITE ,

217 EP,1,P,2250
218 EPGEN,38,1,1 ,

219 EP,39,P,2250 *

220 EPGEN,13,1,39
221 EP,52,P,2300

222 EPGEN,38,1,52
223 TE,1,435,435,435
224 TEGEN,38,1,1 >

225 TE,39,378,378,320
226 TEGEN,3,1,39

227 TE,4 2,37 8,3 78,320 |

228 TEGEN,9,1,42 |
229 TE,51,60,60,00 ,

230 TEGEN,39,1,51
231 ETEMP,-1

232 ITER,-5,5,5 I

233 LWRITE
234 SAVE

i
235 AP'2 RITE f

236 PINISH

_ _ _
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i

237 / INPUT,27.
236 FINISH
239 /POSTI j

.240 STRESS,STRA,20,13 SSTRESS,STRR,20,14 j

1
t

ANSYS INPUT DATA LISTING (FILE 18) |
********************

'241 STRESS,STRH,20,IS SSTRESS,STRXH,20,16
242 STRESS,STED,20,223 SSTRESS,STRTT,20,225 SSTRESS,STRPP,20,226
243 STRESS, STINT,20,235 $ STRESS, STINT,20,236 |
244 STRESS,RATYS,20,98 SSTRESS,AESTRA,20,95
245 STRESS,APSTRA,20,96 $5 TRESS,PLSIG,20,10C

'

246 SE!,4,5

247 PRDISP SPRESTR SPRSTRS
248 FINI
249
250
251

1 ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4.4 A166 ARIZONA PUBLIC |

MAY 1,1990

ANSYStR) COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990 SWANSON ANAL
YSIS SYSTEMS. INC. AS UNPUBLISHED WOR 7

PRCPRIETARY DATA - UNAUTHORIEED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED. ALL

RIGHTS RESERVED. 1

FOR SUFPCRT CALL BOB WESOLOWSEI PHONE (602) 250-342B TWX

TITLE 14.1933
OCT 16,1992 CP= 1.040

***** ANSYS ANALYSIS DEFINITION (PREP 7) *****

i

NEW TITLE = Ncrr.a1 Plant Cooldown (A) - Aux. Spray Line Inelastic Analysis
!

!

ANALYSIS TYPE = 0 (STATIC ANALYSIS) ,

i
USE FULL ND7 TON-RAPHSON SOLUTION PROCEDURE (EAY(9)=1) '

MATERIAL 1 COEFFICIENTS OF EX VS. TEMP EQUATION i

CO = 0.2550000E408 i

FROPERTY TABLE EX MAT = 1 NUM. POINTS = 2 '

TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.25500EdOB 9999.0 0.25500E+0B

MATERIAL 1 COEFFICIENTS OF ALPX VS. TEMP EOUATION |
CO = 0.9250000E-05 |

PROPERTY TABLE AI.PX MAT = 1 NUM. POINTS = 2 i
TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.92500E-05 9999.0 0.92500E-05

MATERIAL 1 COEFFICIENTS OF DENS VS. TEMP EOUATION
CO = 0.2836000

,
I

PRCPERTY TABLE DENS MAT = 1 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.28360 9999.0 0.28360

MATERIAL NUMBER SET TO 1
P

MATERIAL 2 COEFFICIENTS OF EX VS. TEMP EQUATION
CO = 0.2550000E+0B

|

!
- - _ _ . ._
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'

THIS IS THE ANSYS(R) ENGINEERING ANALYSIS SYSTEM !

COPYRIGHT (C) 1971, 197B, 1982, 1983, 1985, 1967, 1989, 1990 >

SWANSON ANALYSIS SYSTEMS, INC. AS AN UNPUBLISHED WORK. [

PROPRIETARY EATA - ENAUTHORI"ED USE, DISIRIBUTION, OR DUPLICATION |
IS PROHIBIIED. ALL RIGHTS RESERVED.

!
17 RUNNING INTERACTIVELY, ENTER / INTER .

,

1 !

ANSYS INPUT DATA LISTING (FILE 18) ********** !**********

,

i1 / PREP 7
2 /TITLL, Normal Plant Cooldown (B) - Aux. Spray Line Inelastic Analysis f
3 KAN,0 :

4 EAY,9,a ,

5 MP,EX,1,25.5E6 !

6 MP,ALFX,1,9.25E-6 f
7 MP, DENS, 1,0.2836 ,d

8 MAT,1
|,

9 MP,EX,2,25.5E6,

10 MP,ALPX.2,9.25E-6

II MP, DENS, 2.0.2636

32 NL,2,13,30

13 NL,2,25,16E00

14 NL.2,31,100000

15 MAT,2
16 MPPLOT,PLAS,2

17 MP,EX,3,25.5E6
IB MP,ALPX,3,6.16E-6
19 MP, DENS, 3,0.2836

20 MAT,3

21 ET,1,20,,4,.,,,

22 7YPE,1
23 ET,2,20,,4,,,,1

24 TYPE.2
25 R ,1, 6 . 7 2.,1. 6 4 ,1. 9 ,1. 9

26 REAL,1

27 TRET,110

2B CSYS,0

29 N,1

30 N,2,,C

31 N,3,,10.5

32 N,4,,14.625
33 N,5,,17.625
34 N,6,,20.625
35 N,7,,24.75
36 N,B,,28.875
37 N,12,i 72.B75
3B TILL
39 TYPE,1 SMAT,1 $REAL,1
40 E,1,2

41 E,2,3
42 R,2,4.5,0.531,1.9,1.0
43 REAL,2

44 E,3,4

45 R,3,4.5,0.531,1.0,1.0
46 REAL,3

47 E,4,5
48 R,4,4.5,0.531,1.0,1.9
49 REAL.4
50 E,5,6
51 TRET,70

52 REAL,2 STYPE,2 SMAT,2
53 E,0.7
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554 EEAL,4 STYFE,2 SMAT.2
,

55 E,7,6

56 PEAL,2 STYPE,1 SMAT,1

57 E,8,9
.'

58 REAL.3
59 E,9,10 !

60 E,10,11 >

1 .
*

ANSYS INPUT DATA LISTING (FILE 18) ********************

61 E,11,12

62 LOCAL,11,1,3.531,68.375,4.851,,-126.052
63 N,16,6,90

,

64 FILLj
65 E,12,13

3

i 66 E,13,14 i

67 E,14,15

6B E,15,16
69 LOCAL,12,0,3.531,74.375,4.851,,-36.052
70 N,17,,,9

71 N,18,,,10 ,

72 N,19.,,26
73 N,20,,,34 ,

74 N,29,,,100.375
"75 TILL

76 N,39,,-240,100.375 ;

77 FILL
78 E,16,17
79 E,17,15

80 E,10,19

81 E,19,20

E2 E,20,21 - '

63 EGEN,18,1,20 i

84 E,38,39 ;

65 CSYS,0 !

B6 N,40,,24.75,-2.25
67 N,41,,24.75,-3.5
EE N.51,,24.75,-43
E9 TILL
90 N,52,,24.75,-54.25
91 N,56,,24.75,-72.5

92 TILL
93 N,60,-32.875,24.75,-72.5 )
94 TILL
95 N,61,-38.875.,24.75,-72.5 '

96 N,66,-82.375,24.75,-72.5 I

97 FILL }

98 N,69,-82.375,24.75,-55
99 FILL

100 N,70,-38.875,24.75,-69.5
101 N,73,-38.875,24.75,-55
102 FILL
103 N,77,-79.375,24.75,-55
104 FILL
105 N,78,-82.375,24.75,-51
106 N,79,-82.375,24.75,-44.5
107 N,89,-82.375,-163.5,-44.5
1CB TILL
109 TREr,110

110 R,5,2.375,0.343,1.0,1.0
111 R EAL , 5 STYPE , 2 S MAT , 2
112 E,7,40
113 R,6,2.375,0.343,1.0.1.9
114- REAL,6 STYPE.2 SMAT,2

,

i
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[|115 E.40,41
,

110 R,7.,2.375,0.343,1.9,1. t

117 REAL,7 STYPE,2 SMAT,2

118 E,41,42
1

119 REAL,5 STYPE,2 SMAT,2
i

120 E,4 2,4 3 ;

I -

********** ANSYS INPUT DATA LISTING (FILE 18) **********

r

6121 FGEN.7,1,42
122 E,49,50
123 REAL,6 STYPE,2 SMAT,2
124 E,50,51
125 TREr,110 |

126 R,8,2.375,0.606,1.9,1.9 |
127 REAL,8 STYPE,1 SMAT,1
128 E,51,52 * VALVE INSTALLATION
129 REAL,7 SMAT,3'

130 E,52,53

131 REAL,5

132 E,53,54 ,

t

133 E,54,55

134 E,55,56
135 E,56,57
136 E,57,56

137 E,58,59

13E EGEN,11,1,58 f
139 E,61,70 * START OF REDUNDANT LOOP
140 E,70,71
141 E,71,72 3

142 EGEN,6,1,71
!143 E,77,69
+

144 E,69,78
145 E,78,79

!146 E,79,80

147 E,80,61
148 E,El,E2

149 E,82,83
150 E,E3,84

151 E,84,85 '

152 E,85,EC
,

153 E,86,87 !
154 E,87,88 !

|

155 E,86,89

156 r,39,MX ST,39,MY ST,39,MZ

157 D,39,0X SD,39,UZ
158 D,1,CX SD,1,UY,2.021 SD,1,UZ
159 D,1,ROTX SD,1,ROTY SD,1,ROTZ

,

100 D,89,UX SD,89,UY SD,89,UZ
161 F,89,MX ST,89,HT ST,89,MZ ,

162 FRSTR,5,1,2 >

163 CNVR,0.01,,,,1
164 ENL,1 |
165 POSTR,5,1,6,2,6
166 EP,1,P,2250 ;

167 EPGEN,38,1,1 ;

168 EP,39,P,2250 '

169 EPOEN,13,1,39

170 EP,52,P,2300
171 EPGEN,35,1,52 i

172 TE,1,435,435,435

173 TEGEN,38,1,1
,

174 TE,39,378,378,364
175 7EGEN,3,1.39

,

,
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176 ,TE,42,378,378,364
177 TEGES,9,1,42
178 TE,51,110,110,110

'179 TEGES,39,1,51
180 ETEMP,-1

1

********** ANSYS INPUT DATA LISTING (PILE 18) **********

181 ITER,-5,5,5
182 LWFITE
183 EP,1,P,2250

184 EPGEN,38,1,1
'

185 EP,19,P,2250

186 EPGEN.13,1.39
187 EP,52,P,2300
188 EPGEN,38,1,52

189 TE,1,435,435,435
190 TEGEN,36,1,1

191 TE,39,378,378,349
,

192 TEGEN,3,3,39

193 TE.42,378,378,349

194 TEGEN,9,1,42

195 TE,51,110,110,110

196 TEGEN,39,1,51
197 ETEMP,-1

198 ITER,-5,5,5

199 IWRITE
200 EP,1,P,2250
201 EPGEN,38,1,1

202 EP,39,P,2250
203 EPGEN,13,1,39
204 EP,51,P,2300 ,

205 EPGEN,38,1,52

200 TE,1,435,435,435 ,

207 TEGEN,38,1,1

200 TE,39,378,378,335

209 TEGEN,3,1,39
,

'
210 TE,4 2,378,37 8,335

213 TEGEN,9,1,42 ,

212 T E ,51,110,110 ,110

213 TEGES,39,1,51

214 ETEMP.-1
215 ITER,-5,5,5

216 LWRITE
217 EP,1,P,2250
218 EPGEN,38,1,1

219 EP,39,P,2250

220 EPGEN,13,1,39

221 EP,52,P,2300
222 EPGEN,36,1,52
223 TE,1,435,435,435
224 TEGEN,38,1,1
225 TE,39,378,378,320
226 TEGEN,3,1,39
227 TE,42,378,378,320 .

228 TEGEN,9,1,42 I

i229 TE,51,210,110,110

{
230 TEGES,39,1,51

231 ETEMP,-1 *

232 ITER,-5,5,5
233 LERITE
234 SAVE
235 AFWRITE
236 FINISH *

!
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237 / INPUT,27

238 FINISH
239 /POSIl i

240 STRESS.STRA,20,13 SSTRESS,STRR,20,14 I
I

ANSYS INPUT DATA LISTING (FILE 18) ********************

1
'

241 STRESS,STRH,20,25 SS7RESS,STRXH,20,16
I

242 STRESS,STRD,20,223 SSTRESS,STRTT,20,225 SSTRESS,STRPP,20,226
243 STFESS, STINT,20,235 SSTRESS, STINT,20,236

244 STRESS,RATYS,20,98 SSTRESS,AESTRA,20,95 !

245 STRESS,APSTRA,20,96 SSTRESS,PLSIG,20,200
246 SET,4,5
247 PPDISP SPRESTR SPRSTRS
248 TINI
249
250
251

1 ANSYS - ENGINEERING ANALYSIS SYSTEM RE''iSION 4. 4 A166 ARIZONA PUBLIC
MAY I,1990

~_

ANSYS(R) COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990 SWANSON ANAL
YSIS SYSTEMS. INC. AS UNPUBLISHED WCRE.

'PROFRIETAFY DATA - UNAUTHORI"ED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED, ALL

RIGHTS RESERVED.
TOR SUFFCET CALL BOB WESOLOWSEI PHONE (602) 250-3428 TWX

TITEE 15.3361
OCT 16,1992 CP= 1.080

***** ANSYS ANALYSIS DEFINITION (PREP 7) *****

NEW TITLE = Normal Plant Cooldown (B) - Aux. Spray Line Inelastic Analysis

ANALYSI S TYPE- 0 (STATIC ANALYSIS)

USE FULI. NEWTON * RAPHSON SOLUTION PROCEDURE (KAY(9)=1)

MATERIAL 1 COEFFICIENTS OF EX VS. TEMP EQUATION
'

CD = 0.2550000E+08

PROPE3!Y TABLE EX MA1= 1 NUM. POINTS = 2
TEMPERATCRE DATA TEMPERATURE DATA
-4999.0 0.25500E+0B 9999.0 0.25500E+0B

MATERIAL I COETTICIENTS OF ALPX VS. TEMP EQUATION
CD = 0.9250000E-05

PROPERTY TABLE ALPX MAT = 1 NUM. POINTS = 2 i

TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.92500E-05 9999.0 0.92500E-05

MATERIAL I COETFICIENTS OF DENS VS. TEMP EQUATION
CO = 0.2836000

PPOPERTY TABLE DENS MAT = 1 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.28300 9999.0 0.28360

MATERIAL NUMBER SET TO 1
5

MATERIAL 2 COEFFICIENTS OF EX VS. TEMP EQUATION
CD 0.2550000E+0B=

,
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THIS IS THE ANSYS(R) ENGINEERING ANALYSIS SYSTEM |
'

COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990
SWANSON ANALYSIS SYSTEMS, INC. AS AN UNPUBLISHED WORK.

PROPRIETAFY DATA - UNAUTHORI"ED USE, DISTRIBUTION, OR DUPLICATION
IS PROHIBITED. ALL RIGHTS RESERVED.

IT RUNNING INTERACTIVELY, ENTER / INTER i

1 ,

ANSYS INPUT DATA LISTING (FILE 18) ********************

1 / PREP 7
2 / TITLE, Normal Plant Cooldown (C) - Aux. Spray Line Inelastic Analysis
3 KAN,0

|
4 KAY,9,1

'
5 MP,EX,1,25.5E6
6 MP,ALPX,1,9.25E-6

7 MP, DENS, 1,0.2836
8 MAT,1

9 MP,EX.2,25.5E6

10 MP,ALPX,2.9.25E-6

II MP, DENS, 2.0.2830

12 NL,2,13,10

13 NL,2.25,leeDO |
l14 SL,2,31,100000

15 MAT,2

16 MPFLOT,PLAS,2

17 MP,EX,3,25.5E6

IS MP,ALPX,3,8.16E-6

19 MP, DENS, 3,0.2836
20 MAT,3

i
'21 ET,1,20,,4,,,,

22 TYPE,1

23 LT,2,20,,4, ,,1

24 TYPE,2

25 R,1,6.72,1.64,1.9,1.9 !

26 REAL,1

27 TREF,100
i

28 CSYS,0 i

29 N,1

30 N,2,,6

31 N,3,,10.5 '

32 N,4,,14.625 j

33 N,5,,17.625 |
34 N,6,,20,625 |

35 N,7,,24.75 i

36 N,8,,26.875
37 N,12,,72.875 j
38 TILL
39 TYPE,1 SMAT,1 SREAL,1

,

40 E,1,2 |
41 E,2,3 |
42 R,2,4.5,0.531,1.9,1.0

'

43 REAL,2 |
'

44 E,3,4
45 R,3,4.5,0.531,1.0,1.0
46 REAL,3
47 E,4,5

48 R,4,4.5,0.531,1.0,1.9
49 REAL,4
50 E,5,6

51 TREF,70

52 FEAL,2 STYPE.,2 SMAT,2
53 E.C 7
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54 REALi4 STYPE,2 FMAT,2
55 E,7,8

56 EEAL,2 STYPE,1 SMAT,1
57 E,6,9

Sb REAL,3

59 E,9,10
60 E,10,11

1

ANSYS INPUT DATA LISTING (FILE 16) ********************

61 E,11,12 j

62 LOCAL,11,1,3.531,68.375,4.851,,-126.052 '

63 N,16,6,90
'64 TILL

65 E,12,13
66 E,13,14
67 E,14,15
68 E,15,16 j

'69 LOCAL,12,0,3.531,74.375,4.651,,-36.052
70 N,17,,,9

|

71 N,18.,,18

72 N,19,,,26

73 N.20,,,34

74 N,29, ,100 '5
'

75 TILL
76 !.,39,,-24 17 5

77 FILL
76 E,16,17 ;

79 E,17,18
I80 E,16,19

62 E,19,20
82 E,20,21

63 EGEN,10,1,20 e

64 E,38,39 I

85 CSYS,0

B6 N,40,,24.75,-2.25
87 N,41,,24.75,-3.5
BE N,51,,24.75,-43
89 TILL ,

90 N,52,,24.75,-54.25
91 N,56,,24.75,-72.5
92 FILL
93 N,60,-32.675,24.75,-72.5
94 TILL
95 N,61,-38.875,24.75,-72.5
96 N,66,-82.375,24.75,-72.5
97 TILL
9B N,69,-82.375,24.75,-55
99 TILL

200 N,70,-38.875,24.75,-69.5
101 N,73,-38.875,24.75,-55
102 TILL
103 N,77,-79.375,24.75,-55
104 TILL
105 N,78,-82.375,24.75,-51
106 N,79,-82.375,24.75,-44.5
107 N,69,-82.375,-163.5,-44.5
10B TILL f

109 TRET,160 |
110 R,5,2.375,0.343,1.0,1.0
111 REAL,5 STYPE,2 SMAT,2
112 E,7,40
113 R,6,2.375,0.343,1.0,1.9

114 REAL.6 STYPE,2 SMAT,2

i
i

_ _ _ _ _ _ _ _ _ _ _ _
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115 E,40,41
'

116 R,7,2,375,0.343,1.9.1.
117 REAL,7 STYPE,2 SMAT,2
118 E,41,42 ;

119 REAL,5 STYPE,2 SMAT,2
120 E,42,43

'
1

********** ANSYS INPUT DATA LISTING (FILE 18) **********

121 EGEN,7,1,42 f
'

122 E,49,50
123 REAL,6 STYPE,2 SMAT,2 {
124 E,50,51
125 TREr,160 ,

'126 R,8,2,375,0.686,1.9,1.9
127 REAL,8 STYPE,1 SMAT,1
128 E,51,52 * VALVE INSTALLATION
129 REAL,7 SMAT,3
130 E,52,53
131 REAL,5 !

132 E,53,54
,

133 E,54,55 i
'

134 E,55,56
135 E,56,57
13t E,57,58

137 E,58,59
'138 EGEN,11,1,58

139 E,61,70 * START OF REDUNDANT LOOP '

140 E,70,71

141 E,11,72
142 EGEN,6,1,71 'j
143 E,77,69
144 E,69,78

145 E,78,79

146 E,79,00

147 E,80,81 i

148 E,81,82

149 E,82,83
150 E,83,84

151 E,84,ES ,

152 E,85,86
3

153 E,86.87

154 E,87,88 |

155 E,88,69
156 T,39,MX ST,39,MY SF,39,MI

157 D,39,UX SD,39,UZ
158 D,1,UX SD,1,UY,2.021 SD,1,UZ

159 D,1,ROTX SD,1,ROTY SD,1,ROTZ
100 D,89,UX SD,89,UY SD,89,02 |

161 F,89,MX SF,89,MY SF,89,MZ !
'162 PRSTR,5,1,2

163 CNVR,0.01,,,,1
'164 KNL,1

165 POSTR,5,1,6,2,6
166 EP,1,P,2250
167 EPGEN,38,1,1
168 EP,39,P,2250 ;

169 EPGEN,13,1,39 |

170 EP,52,P,2300
171 EPGEN,38,1,52
172 TE,1,435,435,435
173 TEGEN,38,1,1
174 TE,39,378,378,364 ;

*175 TEGEN,3,1,39

I
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176 TE.42,378,378.364

177 TECES,9.1,42
,

178 TE,51,1CO,100,100 i

179 TEGEN,39,1,51
180 ET EMP , - 1

1
'

********** ANSYS 7.NPUT DATA LISTING ( FI LE,I B ) **********

181 ITER,-5,5,5
,

182 LWRIT E
183 EP,1,P,2250 ' i
184 EPCEN,38,1,1
185 EP,39,P,2250 >

186 EPGEN,13,1,39
187 EP,52,P,2300 i

188 EPGEN,38,1,52
189 TE,1,435,435,435 j
190 TEGEN,38,1,1

191 TE,39,378,378,349
192 TEGES,3,1,39 |
193 TE ,4 2,378,37 8, 34 9

194 TEGEN,9,1,42 *

195 TE,51,160,100,200

196 TEGEN,39,1,51
,

J97 ETEMP,-1 -

198 ITER,-5,5,5

199 LWRITE
200 EP,1 P,2250

201 EPGEN,38,1,1
'

202 EP,39,P,2250
203 EPCEN,13,1,39 |
204 EP,52,P,2300 i
205 EPGEN,38,1,52 f

206 TE,1,435,435,435
t

|207 TEGEN,38,1,1

2 0 ~1 TE,39,378,378,335

20) TEGEN.3,1,39

210 TE,42,378,378,335

211 TEGEN,9,1,42 |

212 TE,51,160,160,100 '

213 TEGEN,39,1,51
214 ETEMP,-1

215 ITER,-5,5,5
i

216 LWRIT E i

217 EP,1,P,2250

218 EPGEN,38,1,1 ;

219 EP,39,P,2250 i

220 EPGEN,13,1,39
221 EP,52,P,2300

222 EPGEN,38,1,52
223 TE,1,435,435,435
224 TEGEN,38,1,1
225 TE,39,378,378,320 !

226 TEGEN,3,1,39
227 TE,42,378,378,320
228 TEGEN,9,1.42
229 TE,51,160,160,160
230 TEGEN,39,1,51
231 ETEMP,-1

232 ITER,-5,5.5
233 LWRITE
234 SAYE
235 ArWFITE
236 FINISH



ATT~2 '

inp20.o Fri Oct 16 15:55:5E 1992 5 =;pr7 4L G cpr G. / {

237 /INFUT,27 .

23E FINISH
239 /POS7 3
240 STFESS,STRA,20,13 SSTRESS,STRR,20,14

'
1

********** ANSYS INPUT DATA LISTING (FILE 18) **********
;

241 STRESS,STRH,20,15 SSIRESS,STRXH,20,16
242 STRESS,STED,2C,223 $ STRESS,STRTT,20,225 $ STRESS,STRPP,20,226
243 STPESS, STINT,20,235 SSTRESS, STINT,20,236 ,

244 STEESS,RATYS,20,90 SSTRESS,AESTRA,20,95
245 SThESS,APSTRA,20,96 SSTRESS,PLSIG,20,100
246 SET,4,5

247 PRDISP SPRESTR $PRSTES
248 FINI :
249
250
251

1 ANSYS - ENGINEEi'ING ANALYSI S SYSTEM REVISION 4.4 A166 ARIZONA PUBLIC r

MAY 1,1990 ;
'ANSYS(R) COPYRIGHT,C) 1971, 1978, 1902, 2.983, 1985, 1987, 1989, 1990 SWANSON ANAL

YSIS SYSTEMS, INC. AS UNFUBLISHED WORK.

PFOPRIETARY DATA - U.'?.UTHORIZED ESE. DISTRIBUTION OR DEPLICATION IS PROHIBITED. ALL y

RIGHTS RESERVEL.
FOR SUFFORT CALL BOE WESOLOWSEI P3ONE (602) 250-3428 TWX

r

TITLE 15.7394
OCT 16,1992 CP= 1.110

* * * * * ANSYS ANALYSIS DEFINITION (PREP 7) *****

NEW TITLE = Norral Plant Cooldown (C) - Aux. Spray Line Inelastic Analysis

ANALYSIS TYFE= 0 (STA"IC ANALYSIS)
,

USE FULL NEWTON-RAPHSON SOLUTION PROCEDURE (EAY(9)=1)
'

MATERIAL 1 COErFICIENTS OF EX VS. TEMP EQUATION
0.2550000E+08CD -

PRCPERTY TABLE EX MAT = 3 NUM. POINTS = 2 >

TEMPERATURE DATA TEMPERATURE DATA j

-9999.0 0.25500E+CB 9999.0 0.25500E+08

MATERIAL 1 COEFFICIENTS OT ALPX VS. TEMP EQUATION
CD = 0.9250000E-05

PROPERTY TABLE ALPX MAT = 1 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA

'

-9999.0 0.92500E-05 9999.0 0.92500E-05

MATERIAL 1 COEFFICIENTS OF DENS VS. TEMP EQUATION
CO = 0.2836000

PROPERTY TABLE DENS MAT = 1 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.28360 9999.0 0.28360

MATERIAL NUMEER SET TO 3

MATERIAL 2 COETTICIENTS OF EX VS. TEMP EQUATION
CO = 0.2550000E-08 .
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THIS IS THE A*;SYS(R) ENGINEERING ANALYSIS SYSTEM

COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1967, 1989, 1990 -

SWANSON ANALYSIS SYSTEMS, INC. AS AN UNPUBLISHED WORK.
PROPRIETARY LATA - UNACTHORIZED USE, DISTRIBUTION, OR DUPLICATION

IS PRCHIBITED. ALL RIGHTS RESERVED. F

,

IT RUNNING INTERACTIVELY, INTER / INTER '

1
********** ANSYS INPUT DATA LISTING (FILE 18) **********

1 / PREP 7
2 / TITLE, Normal Start Up - Baseline Run Wothout Stratification
3 KAN,0
4 EAY,9,1
5 MP,EX,1,25.5E6
6 MP,ALPX,1,9.36E-6
7 MP, DENS,1,0.2836
8 MAT,1
9 MP,EX,2,25.5E6

10 MP,ALPX,2,9.3EE-6
11 MP, DENS,2,0.2836
12 NL,2,13,10
13 NL,2,25,18800
14 NL,2,31,100000

,

15 MAT,2
,

16 MPPLOT,PLAS,2 '

17 MP,EX,3,25.5E6 ;
'18 MP,ALPX,3,9.36E-6

19 MP, DENS, 3,0.2836
20 MAT,3
21 ET,1,20,,4,,,,
22 TYFE,1

23 ET,2,20,,4,,,,1
24 TYPE,2
25 R,1,6.72,1.64,1.9,1.9
2E REAL,1 i

27 TREF,70

28 CSYS,0
29 N,1

30 N,2,,6
31 N,3, 10.5
32 N,4,,14.625 ,

33 N,5,,17.625
34 'N,6,,70.625
35 N,7,,24.75
36 N,8,,20.875
37 N,12,,72.875
38 FILL
39 TYPE,1 SMAT,1 $REAL,1
40 E,1,2

.

41 E,2,3 I

42 R,2,4.5,0.531,1.9,1.0 I
'

43 REAL,2 j

44 E,3,4 !

45 R,3,4.5,0.531,1,0,1.0
46 REAL,3

47 E,4,5*

)
48 R.4,4.5,0.531,1.0,1.9 '

49 REAL,4

50 E,5,6
51 REAL,2 STYPE,2 SMAT,2 |
52 E,6,7

|
53 REAL,4 STYPE,2 SMAT,2

,

i

1

_ _ _ - - _ - _ _ _ - -
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\
*

54 E,7,8
55 REAL,2 STYPE,1 $KAT,1
56 E,8,9
57 REAL,3

$8 E,9,10
59 E,10,11
60 E,11,12

1
********** ANSYS INPUT DATA LISTING (FILE 18) **********

61 LOCAL,11,1,3.531,68.375,4.851,,-126.052
62 N,16,6,90
63 FILL
64 E,12,13

65 E,13,14
66 E,14,15
67 E,15,16
68 LOCAL,12,0,3.531,74.375,4.851,,-36.052
69 No17,,,9
70 N,18,,,18

71 N,19,,,26

72 N,20,,,34

73 N,29,,,100.375
74 FILL
75 N,39,,-240,100.375
76 FILL
77 E,16,17
78 E,17,18
79 E,18,19

60 E,19,20
61 E,20,21
82 EGEN,18,1,20
B3 L,3B,39 i

84 CSYS,0
65 N,40,,24.75,-2.25
86 N,41,,24.75,-3.5
B7 N,51,,24.75,-43
BB r!LL
E9 N,52,,24.75,-54.25
90 N,56,,24.75,-72.5
91 FILL
92 N,00,-32.875,24.75,-72.5
93 FILL ,

94 N,61,-38.875,24.75,-72.5 |

95 N,66,-82.375,24.75,-72.5
96 FILL
97 N,69,-82.375,24.75,-55
98 FILL
99 N,70,-38.B75,24.75,-69.5

100 N,73,-38.875,24.75,-55
101 FILL
202 N,77,-79.375,24.75,-55 !

103 FILL |

I104 N,78,-82.375,24.75,-51
|105 N,79,-82.375,24.75,-44.5

106 N,89,-82.375,-163.5,-44.5
107 FILL ,

108 TREF,70 |

109 R,5,2.375,0.343,1.0.1.0 |
110 REAL,5 STYPE,2 SMAT,2
112 E,7,40
112 E,6,2.375,0.343,1.0,1.9
113 EEAL,6 STYPE,2 SMAT,2

|114 E,40,41
!
.

_
l

|
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'

IIS R,7,2.375,0.343,1.9,1. ,

116 REAL,7 STYPE,2 SMAT,2 |

117 E,41,42
118 REAL,5 STYPE,2 SMAT,2
119 E,42,43
120 EGEN,7,1,42

e

1
********** ANSYS INPUT DATA LISTING (FILE 18) **********

121 E,49,50
122 REAL,6 STYPE,2 SKAT,2 ;

123 E,50,51
i124 TREF,70

125 R,8,2.375,0.686,1.9,1.9
126 REAL,8 STYPE,1 SMAT,1

{|
127 E,51,52 * VALVE INSTALLATION
128 REAL,7 SHAT,3
129 E,52,53
130 REAL,5
131 E,53,54

|132 E,54,55
133 E,55,56
134 E,56,57

j135 E,57,58 .

136 E,58,59
137 EGEN,11,1,58

138 E,61,70 * START OF REDUNDAFI LOOP
139 E,70,71
140 E,71,72
141 EGEN,6,1,71
142 E,77,69
143 E,69,78
144 E,78,79

145 E,79,80
146 E,80,81 ,

147 E,81,82
148 E,82,83

|149 E,83,84
150 E,84,85

i

151 E,85,86
152 E,86,87
153 E,87,88
154 E,88,89
155 T,39,MX ST,39.,MY ST,39,MZ

156 D,39,UX SD,39,U"
157 D,1,UX SD,1,UY,2.021 SD,1,UZ ,

158 D,1,ROTX SD,1,ROTY SD,1,ROTZ j

159 D,89,UX SD,89,UY SD,89,U;
160 T,89,MX ST,89,MY ST,89,MZ
161 PRSTR,5,1,2
162 CNVR,0.01,,,,1
163 KNL,1
164 POSTR,5,1,6,2,6
165 ,EP,1,P,2250
166 EPGEN,38,1,1
167 EP,39,P,2250
168 EPGEN,13,1,39
169 EP,52,P,2300
170 EPOEN,38,1,52
171 TE,1,495,495,495 4

i

172 TEGEN,38,1,1 !

173 TE.39,495,495,495
174 TEGEN,3,1,39
175 TE,42,495,495,495
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* '176 TEGEN,9,1,42
177 TE,51,495,495,495
175 TEGEN,39,1,51
179 T. TEMP , - 1

'

280 ITER,-5,5,5
1

********** ANSYS INPUT DATA LISTING (FILE 18) **********

?

181 LWRITE
182 EP,1,P,2250 *

183 EPGEN,38,1,1
,

184 EP,39,P,2250
185 EPGEN,13,1,39
186 EP,52,P,2300
187 EPGEN,38,1,52
188 TE,1,495,495,495
189 TEGEN,38,1,1
190 TE,39,495,495,495 5

191 TEGEN,3,1,39
192 TE,42,495,495,495
193 TEGEN,9,1,42 .

194 TE,51,495,495,495
195 TEGEN,39,1,51
190 ETEMP,-1

197 ITER,-5,5,5 '

198 LURITE
199 EP,1,P,2250 |
200 EPGEN,38,1,1
201 EP,39,P,2250

,

202 EPGEN,13,1,39
203 EP,52,P,2300
204 EPGEN,38,1,52
205 TE ,1,4 9 5, 4 9 5,4 9 5
206 TEGEN,38,1,1 *

207 TE,39,495,495,495
208 TEGEN,3,1,39
209 TE,4 2,4 9 5,4 95,4 9 5
210 TEGEN,9,1,42
211 TE,51,495,495,495
212 T. TEMP,-1

',213 ITER,-5,5,5
214 LWRITE
215 EP,1,P,2250
216 EPGEN,38,1,1

,

217 EP,39,P,2250
218 EPGEN,13,1,39
219 EP,52,P,2300
220 EPGEN,38,1,52

,

221 TE,1,495,495,495
222 TEGEN,38,1,1
223 TE,39,495,495,495
224 TEGEN,3,1,39 l

225 TE,42,495,495,495 .

226 TEGEN,9,1,42
227 TE,51,495,495,495
228 TEGEN,39,1,51
229 KTEMP,-1
230 ITER,-5,5,5
231 LWRITE
232 SAVE
233 ArWRITE
234 TINISH
235 /INPET,27
236 FINISH

l
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237 /POF!1.
238 STRESS,STRA,20,23 SSTRESS, STER,20,14 I

239 STRESS,STRH,20,15 $ STRESS,STRXH,20,16 |

240 STRESS,STED,20,223 $5 TRESS,STRTT,20,225 SSTRESS,STRPP,20,226 1

ANSYS INPUT DATA LISTING.(FILE 18) ********************

. J

241 STRES S , STINT,20,235 S STRESS , STINT,20,23 6
242 STRESS,RATYS,20,98 SSTRESS,AESTRA,20,95

.

243 STRESS,APSTRA,20,96 SSTRESS,PLSIG,20,100 !

244 SET,4,5 '

245 PRDISP SPRESTR SPRSTRS
246 FINI [
247 '

248
249

1 ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4.4 A166 ARIZONA PUBLIC
'

MAY 1,1990
ANSYS(R) COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990 SWANSON ANAL

YSIS SYSTEMS, INC. AS UNFUBLISHED WORT..
PROPRIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED. ALL

RIGHTS RESERVED.
TOR SUPPORT CALL BOB WESOLOWSKI PHONE (602) 250-3428 TWX '

i

TITLE 13.7056
NOV 2,1992 CP= 1.100

* * * * * ANSYS ANALYSIS DEFINITION (PREP 7) *****

NEW TITLE = Normal Start Up - Baseline Run Wothout Stratification

I

ANALYSIS TYPE = 0 (STATIC ANALYSIS)

USE TULL NEWTON-RAPHSON SOLUTION PROCEDURE (EAY(9)=1) ;

MATERIAL 1 COEFFICIENTS OF EX VS. TEMP EQUATION
CO = 0.2550000E+08

PROPERTY TABLE EX MAT = 1 hTM . POIh7S= 2
TEMPERATURE DATA T EMPERATURE DATA ;
-9999.0 0.25500E+08 9999.0 0.25500E+08

i

MATERIAL 1 COEFFICIENTS OF ALPX VS. TEMP EQUATION
"

CD = 0.9360000E-05

PROPERTY TABLE ALPX MAT = 1 hTM . POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.93600E-05 9999.0 0.93600E-05

MATERIAL 1 COEFFICIENTS OF DENS VS, TEMP EQUATION '

CO = 0.2836000

PROPERTY TABLE DENS MAT = 1 hTM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.28360 9999.0 0.28360

MATERIAL hTMBER SET TO 1

.
MATERIAL 2 COEFFICIENTS OF EX VS. TEMP EQUATION
CD = 0.2550000E-08

PROPERTY TAELE EX MAT = 2 NUM. POINTS = 2

|



f.7 Y - 2 i

inp5.o Men Nov 2 11:17:47 1992 1 II " 7 dE2 cyr 6f

*
THIS IS THE ANSYS(R) ENGINEERING ANALYSIS SYSTEM
COPYFIGHT(C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990
SWANSLN ANALYSIS SYSTEMS, INC. AS AN UNPUBLISHED WORK.
PROPRIETARY DATA - UNAETHORIZED USE, DISTRIBUTION, OR DUPLICATION
IS PROHIBITED. ALL RIGHTS RESERVED.

IF RENNING INTERACTIVELY, ENTER / INTER
1

********** ANSYS INPUT DATA LISTING (FILE 18) **********

1 / PREP 7
2 / TITLE, Upset Load Rejection At 1004 Baseline Run Without Strat.
3 KAN,0
4 KAY,9,1

*

5 MP,EX,1,25.5E6
6 MP,ALPX,1,9.41E-6
7 MP, DENS,1,0.2836

;

8 MAT,1 -

9 MP,EX,2,25.5E6
10 MP,ALPX,2,9.41E-6
11 MP, DENS, 2,0.2836

12 NL,2,13,10a

13 NL,2,25,18800
14 NL,2,31,100000
15 MAT,2

16 MPPLOT , P LAS , 2
17 MP,EX,3,25.5EE
18 MP,ALPX,3,B.6bE 6
19 MP, DENS, 3,0.2836
20 MAT,3

,

21 ET,1,20,,4,,,,
22 TYPE,1
23 ET,2,20,,4,,,,1
24 TYPE,2

25 R,1,6.72,1.64,1.9,1.9
26 REAL,1

27 TREF,495
2B CSYS,0
29 N,1

30 N,2,,6
,

31 N,3,,10.5
32 N,4,,14.625
33 N,5,,17.625 *

34 N,6,,20.625
35 N,1,,24.75
36 N,8,,28.875 ,

37 N,12,,72.875
38 FILL
39 TYPE,1 $KAT,1 $REAL,1
40 E,1,2
41 E,2,3
42 R,2,4.5,0.531,1.9,1.0
43 REAL,2
44 E,3,4
45 R,3,4.5,0.531,1.0;1.0
46 REAL,3
47 E,4,5
48 R,4,4.5,0.531,1.0,1.9
49 REAL,4
50 E,5,6
il REAL,2 STYPE,2 SMAT,2
52 E,6,7

53 REAL,4 STYPE,2 SMAT,2 *

|

,

<_, - - - - ,-
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54 E,7,8
,

55 REAL,2 STYPE,1 $ MAT,1
56 E,8,9
57 REAL,3

58 E,9,10
59 E,10,11
60 E,11,12

1

.....***** ANSYS INPUT DATA LISTING (FILE 18) **********

61 LOCAL,11,1,3.531,68.375,4.851,,-126.052
62 N,16,6,90
63 FILL
64 E,12,13

e

65 E,13,14
66 E,14,15
67 E,15,16
68 LOCAL,12,0,3.531,74.375,4.851,,-36.052
69 N,17,,,9
70 N,18,,,18
71 N,19,,,26
72 N,20,,,34
73 N,29,,,100.375
74 TILL
75 N,39,,-240,100.375
76 FILL
77 E,16,17
78 E,17,18
79 E,18,19

80 E,19,20
81 E,20,21
82 EGEN,18,1,20

';

83 E,38,39
84 CSYS,0

85 N,40,,24.75,-2.25
86 N,41,,24.75,-3.5
87 N,51,,24.75,-43
88 FILL
89 N,52,,24.75,-54.25
90 N,56,,24.75,-72.5
91 FILL
92 N,60,-32.875,24.75,-72.5
93 FILL
94 N,61,-38.875,24.75,-72.5

,

95 N,66,-82.375,24.75,-72.5
96 FILL
97 N,69,-82.375,24.75,-55
98 TILL
99 N,70,-38.875,24.75,-69.5

100 N,73,-38.875,24.75,-55
101 FILL
102 N,77,*79.375,24.75,-55
103 FILL
104 N,78,-82.375,24.75,-51
105 N,79,-82.375,24.75,-44.5
106 N,89,-82.375,-163.5,-44.5
107 FILL
108 TREr,495

i

109 R,5,2.375,0.343,1.0,1.0
110 REAL,5 $ TYPE,2 SMAT,2
111 E,7,40
112 R,6,2.375,0.343,1.0,1.9
113 REAL,6 STYPE,2 SMAT,2

114 E,40,41
1
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115 R,7,2.375,0.343,1.9,1.
,

1116 REAL,7 STYPE,2 SMAT,2
117 E,41,42 )
118 REAL,5 STYPE,2 $ MAT,2 !

119 E,42,43
120 EGEN,7,1,42

1

********** ANSYS INPUT DATA LISTING (TILE 18) ********** ,

i

121 E,4 9,50

122 REAL,6 STYPE,2 $ MAT,2 |
123 E,50,51
124 TREF,120

'125 R,8,2.375,0.686,1.9,1.9
126 REAL,8 STYPE,1 $ MAT,1
127 E,51,52 * VALVE INSTALLATION :

128 REAL,7 SMAT,3 [
129 E,52,53 ;

130 REAL,5 ;

131 E,53,54
132 E,54,55 !

133 E,55,56 1

'
13% ;,56,57
135 E,57,58

'136 E,58,59
137 EGEN,11,1,58
138 E,61,70 * START OF REDUNDANT LOOP ;

139 70,71 !'
.

140 E,.'.72
141 EGEN,6,1,71
142 E,77,E9 ;

143 E,E9,78 ,

144 E,78,79 ;

145 E,79,80 |

146 E,80,81
147 E,81,82
148 E,82,83

149 E,83,84
150 E,84,85
151 E,85,86
152 E,86,87
153 E,87,88
154 E,88,89
155 F,39,MX SF,39,MY $F,39,MZ
156 D,39,UX SD,39,UZ !

157 D,1,UX $D,1,UY,2.021 SD,1,UZ
158 D,1,ROTX SD,1,ROTY SD,1,ROTZ !

'

159 D,89,UX SD,89,UY $D,89,UZ
160 F,89,H2 SF,89,MY $F,89,MZ
161 PRSTR,5,1,2
162 CNVR,0.01,,,,1
163 KNL,1

164 POSTR,5,1,6,2,6
165 EP,1,P,2250
166 EPGEN,38,1,1
167 EP,39,P,2250

'168 EPGEN,13,1,39
169 EP,52,P,2300
170 EPGEN,38,1,52 i

'171 TE,1,575,575,575
172 TEGEN,38,1,1 '

173 TE,39,575,575,575
174 TEGEN,3,1,39
175 TE,42,575,575,575

,

. - _ _- - .______ __ - - . _
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176 TEGEN,9,1,42
,

177 TE,51,120,120,120 .i
c. 178 TEGEN,39,1,51 1

!
' 179 KTEMP,-1 J

180 ITER,-5,5,5 j
1 !

********** ANSYS INPUT DATA LISTING (FILE 18) **********
,

181 LWRITE :

IS2 EP,1,P,2250
183 EPGEN,38,1,1
104 EP,39,P,2250

'
185 EPGEN,13,1,39
186 EP,52,P,2300 ;

187 EPGEN,38,1,52
188 TE,1,575,575,575 ,

!

189 TEGEN,38,1,1
190 TE,39,575,575,575
191 TEGEN,3,1,39
192 TE,42,575,575,575 ;

193 TEGEN,9,1,42 f

194 TE,51,120,120,120
195 TEGEN,39,1,51 ;

196 FTEMP,-1

197 ITEP -5,5,5
198 LWEI! |
199 EP,1,P,2250 i

200 EPGEN,38,1,1 f
201 EP,39,P,2250
202 EPGEN,13,1,39 i

203 EP,52,P,2300
204 EPGEN,38,1,52 e

205 TE,1,575,575,575 ,

206 TEGEN,38,1,1 |
207 TE,39,575,575,575 |
208 TEGEN,3,1,39 !

209 TE,42,575,575,575 i

210 TEGEN,9,1,42 ;
'

211 TE,51,120,120,120
212 KTEMP,-1 ,

213 ITER,-5,5,5 !

214 LWRITE
215 EP,1,P,2250 ,

216 EPGEN,38,1,1

217 EP,39,P,2250 [
'

218 EPGEN,13,1,39
219 EP,52,P,2300 !

*220 EPGEN,38,1,52
221 TE,1,575,575,575 !
222 TEGEN,38,1,1 !
223 TE,39,575,575,575 !

224 TEGEW,3,1,39
,

'

225 TE,42,575,575,575
226 TEGEN,9,1,42

,

227 TE,51,120,120,120 !
'

22B TEGEN,39,1,51
229 KTEMP,-1
230 ITER,-5,5,5
231 LWRITE
232 SAVE
233 ArWRITE
234 TINISH i

235 / INPUT,27
236 FINISH !

,
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237 / POST 1,

238 STRESS,STRA,20,13 $ STRESS,STRR,20,14
239 STRESS,STEH,20,15 $$ TRESS,STRXH,20,16
240 STRESS,STRD,20,223 $$ TRESS,STRTT,20,225 $ STRESS,STRPP,20,226

1
,

ANSYS INPUT DATA LISTING (TILE 18)********** **********

241 STRESS, STINT,20,235 $ STRESS, STINT,20,236
242 SIRESS, RATYS,20,98 SSTRESS, AESTRA,20,95
243 STRESS,APSTRA,20,96 SSTRESS,PLSIG,20,100
244 SET,4,5
245 PRDISP $PRESTR SPRSTRS
246 TINI
247
248
249

1 ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4.4 A166 ARIEONA PUBLIC
MAY 1,1990

ANSYS(R) COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990 SWANSON ANAL
YSIS SYSTEMS, INC. AS UNPUBLISHED WORE.

'
PROPRIETARY DATA - UNAUTHORIZED USE, DISTRIDUTION OR DUPLICATION IS PROHIBITED. ALL

RIGHTS RESERVED,
i

TOR SUPPORT CALL BOB WESOLOWSKI PHONE (602) 250-3428 TWX
,

TITLE 11.1300
NOV 2,1992 CP= 1.090

***** ANSYS ANALYSIS DEFINITION (PREP 7) *****

NEW TITLE = Upset Load Fejection At 100% Baseline Run Without Strat.

ANALYSIS TYPE = 0 (STATIC ANALYSIS)

USE FULL NEWTON-RAPESON SOLUTION PROCEDURE (EAY(9)=1)

MATERIAL 1 COETTICIENTS OF EX VS. TEMP EQUATION 1

CO = 0.2550000E+08

PRCPERTY TABLE EX MAT = 1 NUM. POINTS = 2
TEMPERATUEE DATA TEMPERATURE DATA
-9999.0 0.25500E+08 9999.0 0.25500E+08

i

MATERIAL 1 COETTICIENTS OF ALPX VS. TEMP EQUATION
CO = 0.9410000E-05

PROPERTY TABLE ALPX MAT = 1 NUM. POINTS- 2 !
TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.94100E-05 9999.0 0.94100E-05

,

|
MATERIAL 1 COETTICIENTS OF DENS VS. TEMP EQUATION 1

CO = 0.2836000 I

PROPERTY TABLE DENS MAT = 1 NUM. POINTS = 2 1

TEMPERATURE DATA TEMPERATURE DATA !
-9999.0 0.28360 9999.0 0.28360 !

MATERI AL NUMBER SET TO 1

MAIERIAL 2 COETTICIENTS OF EX VS. TEMP EQUATION
CO = 0.2550000E+08

PROPERTY TABLE EX MAT = 2 NUM. POINTS = 2
i

!

i
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THIS IS THE ANSYS(R) ENGINEERING ANALYSIS SYSTEM
CCPYRIGHT(C) 1971, 1978, 1982, 1963, 1985, 1987, 1989, 1990
SWANSON ANALYSIS SYSTEMS, INC. AS AN UNPUBLISHED WORK.
PROPRIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION, OR DUPLICATION
IS PRCHIB.TED. ALL RIGHTS RESERVED.

.

IT RUNNING INTERACTIVELY, ENTER / INTER
1

********** ANSYS INPUT DATA LISTING (FILE 18) **********

1 / PREP 7
2 / TITLE, Normal Plant Cooldown (A) - Baseline Run Without Strat.
3 EAN,0
4 EAY,9,1-

5 MP,EX,1,25.5E6
6 MP,ALPX,1,9.25E-6
7 MP, DENS, 1,0.2836
8 MAT,1
9 MP,EX,2,25.5E6

10 MP,ALPX,2,9.25E-6
II MP, DENS, 2,0.2836

12 NL,2,13,10
13 NL,2,25,10B00
14 NL,2,31,100000

15 MAT,2

16 MP PLOT , PLA S , 2
,

17 MP,EX,3,25.5E6 |

18 MP,ALPX,3,8.16E-6
I19 MP, DENS,3,0.2836

20 MAT,3

21 ET,1,20,,4,,,,
22 "YPE,1

,

23 ET,2,20,,4,,,,1
24 TYPE,2

25 R,1,6.72,1.64,1.9,1.9
26 REAL,1

27 TRET,60

26 CSYS,0
29 N,1
30 N,2,,6
31 N,3,,10.5
32 N,4,,14.625
33 N,5,,17.625
34 N,6,,20.625
35 N,7,,24.75
36 N,8,,28.875
37 N,12,,72.875
38 TILL
39 TYPE,1 SMAT,1 SREAL,1
40 E,1,2
41 E,2,3
42 R,2,4.5,0.531 1.9,1,0
43 REAL,2
44 E,3,4
45 R,3,4.5,0.531,1.0,1.0
46 REAL,3

47 E,4,5
4B R,4,4.5,0.531,1.0,1.9
49 REAL,4

50 E,5,6

5: TREP,70

52 REAL,2 STYPE,2 SMAT.2
53 E,6,7
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54 REAL,4 STYPE,2 SMAT,2
55 E,7,8
56 EEAL,2 STYPE,1 SMAT,1
57 E,E.9
58 REAL,3

59 E,9,10
60 E,10,11

1

ANSYS INPUT DATA LISTING (FILE 18) ********************

61 E,11,12
62 LOCAL,11,1,3.531,68.375,4.851,,-126.052
63 N,16,6,90
64 FILL
65 E,12,13
66 E,13,14
67 E,14,15
68 E,15,16
69 LOCAL,12,0,3.531,74.375,4.851,,-36.052
70 N,17,,,9
71 N,16,,,16

72 N,19,,,26
73 N,20,,,34
74 N,29,,,100.375
75 FILL
76 N,39,,-240,100.375
77 FILL
78 E,16,17
79 E,17,18
B0 E,18,19
El E,19,20
62 E,20,21

E3 EGEN,18.1,20
84 E,38,39
E5 CSYS,0
66 N,40,,24.75,-2.25
E7 N,41,,24.75,-3.5
E8 N,51,,24.75,-43
69 TILL
90 N,52,,24.75,-54.25
91 N,56,,24.75,-72.5
92 FILL
93 N,60,-32.875,24.75,-72.5
94 FILL
95 N,61,-38.875,24.75,-72.5
96 N,66,-82.375,24.75, 72.5
97 FILL
98 N,69,-82.375,24.75,-55
99 FILL

100 N,70,-38.875,24.75,-69.5
101 N,73,-38.875,24.75,-55
102 FILL
103 N,77,-79.375,24.75,-55
104 FILL
105 N,78,-82.375,24.75,-51
106 N,79,-82.375,24.75,-44.5
107 N,89,-82.375,-163.5',-44.5
108 FILL
109 TREF,60

110 R,5,2.375,0.343,1.0,1.0
111 REAL,5 STYPE,2 SMAT,2
112 E,1,40
113 R,6,2.375,0.343,1.0,1.9
114 REAL,6 STYFE,2 SMAT,2 ,
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* 115 E,40,41- _|

116 R,7,2.375,0.343,1.9,1. !
117 REAL,7 $TYFE,2 SMAT,2 !

118 0,41,42 !

119 FEAL,5 STYPE,2 SMAT,2 !
'

120 E,42,43'
I ;

IANSYS INPUT DATA LISTING (FILE 18) ********************

i

121 EGEN,7,1,42
122 E,49,50 |
123 REAL,6 $ TYPE,2 $ MAT,2 ,

124 E,50,51 j

125 TREF,60 ;
126 R,B,2.375,0.686,1.9,1.9 *

127 REAL,B $ TYPE,1 SMAT,1
,

128 E,51,52 * VALVE INSTALLATION f
129 REAL,7 $ MAT,3 I

130 E,52,53 |
131 REAL,5 !

'

132 E,53,54 f

133 E,54,55 ;

134 E,55,56 !

135 E,56,57 !

!136 E,57,58
137 E,58,59

138 EGEN,11,1,58
139 E,61,70 * START OF REDUNDANT LOOP -i

.'

140 E,70,71
,

141 E,71,72 ,

142 EGEN,6,1,71
1

143 E,77,69
144 E,69,78

'

145 E,78,79
146 E,79,80
147 E,80,B1

;

148 E,81,B2 ;

149 E,B2,83
150 E,83,84 I

151 E,64,85
152 E,85,86 i

153 E,86,87
154 E,87,BB
155 E,BB,89 '

156' r,39,MX SF,39,MY $r,39,MI
157 D,39,UX $D,39,LZ j
158 D,1,UX $D,1,UY,2.021 SD,1,UZ
159 D,1,ROTX SD,1,ROTY SD,1,ROTZ
160 D,89,UX SD,89,UY SD,89,UZ
161 r,89,MX SF,89,MY ST,89,MZ
162 PRSTR,5,1,2 ;

163 CNVR,0.01,,,,1 '

164 TSL,1 '

165 POSTR,5,1,6,2,6
166 EP,1,P,2250
167 EPGEN,38,1,1
168 EP,39,P,2250
169 EPGEN,13,1,39
170 EP,52,P,2300

171 EPGEN,38,1,52'

,

172 TE,1,435,435,435
;

173 TEGEL 38,1,1
|

174 TE,39,435,435,435
175 TEGEL 3,1, 3 9

,

i
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176 TE,42,435,435,435 '

177 TEGEN,9,3,42 ,

178 TE,51,60,60,60
179 TEGEN,39,1,51
180 KTEMP,-1

1 i
ANSYS INPUT DATA LISTING (FILE 18)********** **********

181 ITER,-5,5,5 e

182 LWRITE
183 EP,1,P,2250

|
184 EPGEN,38,1,1 r

' 185 EP,39,P,2250
186 EPGEN,13,1,39 |
187 EP,52,P,2300
188 EPGEN,38,1,52
189 TE,1,435,435,435 5

190 TEGEN,38,1,1
191 TE,39,435,435,435
192 TEGEN,3,1,39
193 TE,42,435,435,435 ,

194 TEGEN,9,1,42
195 TE,51,60,60,60
196 TEGEN,39,1,51
197 KTEMP,-1

198 ITER,-5,5,5
199 LWRITE |

200 EP,1,P,2250
201 EPGEN,38,1,1
202 EP,39,P,2250
203 EPGEN,13,1,39 |

204 EP,52,P,2300 {
205 EPGEN,38,1,52 :

206 TE,1,435,435,435 !

207 TEGEN,38,1,1
208 TE,39,435,435,435 . .
209 TEGEN,3,1,39
210 TE,4 2,4 35,4 3 5,4 3 5

;

211 TEGEN,9,1,42
[

212 TE,51,60,60,60

213 TEGEN,39,1,51
214 KTEMP,-1 I

215 ITER,-5,5,5
'216 LWRITE

217 EP,1,P,2250
,

218 EPGEN,38,1,1 i

219 EP,39,P,2250
220 EPGEN,13,1,39
221 EP,52,P,2300
222 EPGEN,38,1,52
223 TE,1,435,435,435
224 TEGEN,38,1,1
225 TE,39,4 3 5,4 3 5,4 35 ,

226 TEGEN,3,1,39
'227 TE,42,435,435,435

228 TEGEN,9,1,42 '

229 TE,51,60,60,60
230 TEGEN,39,1,51

,

231 KTEMP,-1
'

232 ITER,-5,5,5
233 LWRITE
234 SAVE
235 AFWRITE
236 FINISH

._ -
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237 / INPUT,27 e

238 TINISH
239 / POST 1 !

240 STRESS,STRA,20,13 $5 TRESS,STRR,20,14 t

1

* * " * * * * * * ANSYS INPUT DATA LISTING (FILE 18) * * * * * ' * * *

.

241 STRESS,STRH,20,15 $ STRESS,STRXH,20,16
242 STRESS,$TRD,20,223 $ STRESS,STRTT,20,225 $ STRESS,STRPP,20,226
243 STRESS, STINT,20,2?5 $ STRESS, STINT,20,236
244 STRESS,RATYS,20,98 SSTRESS,AESTRA,20,95 '

245 STRESS,APSTRA,~0,96 SSTRESS,PLSIG,20,100-
.

'246 SET,4,5
247 PRDISP SPRESTR $PRSTRS
248 TINI
249 |
250

'251
1 ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 4.4 A166 ARIZONA PUBLIC

MAY 1,1990
ANSYS(R) COPYRIGHT (C) 1971, 1978, 1982, 1983, 1985, 1987, 1989, 1990 SWANSON ANAL

YSIS SYSTEMS, INC. AS UNPUBLISHED WORK.
PROPRIETARY DATA - UNAUTHORIZED USE, DISTRIBUTION OR DUPLICATION IS PROHIBITED. ALL

RIGHTS RESERVED.
FOR SUPPORT CALL BCB WESOLOWSKI PEONE (602) 250-3428 TWX

TITLE 11.3117 '

NOV 2,1992 CP= 1.100 ,

|" * * * ANSYS ANALYSIS DEFINITION (PREP 7) *"**

fNEW TITLE = Normal Plant Cooldown (A) - Baseline Run Without Strat.

!

;

ANALYSIS TYPE = 0 (STATIC ANALYSIS) i
,

USE FULL NEWTON-R.APHSON SOLUTION PROCEDURE (KAY(9)=1)

MATERIAL 1 COETTICIENTS OF EX VS. TEMP EQUATION
CO = 0.2550000E+08 '

PROPERTY TABLE EX MAT = 1 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.25500E+08 9999.0 0.25500E408

MATERIAL 1 COEFFICIENTS OF ALPX VS. TEMP EQUATION
CO = 0.9250000E-05

,

PROPERTY TABLE ALPX MAT = 1 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.92500E-05 9999.0 0.92500E-05

,

MATERIAL 1 COETTICIENTS OF DENS VS. TEMP EQUATION
CO = 0.2836000

PROPERTY TABLE DENS MAT = 1 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA
-9999.0 0.28360 9999.0 0.2d360

MATERIAL NUMBER SET TO 1

i
MATERIAL 2 CCETTICIENTS OF EX VS. TEMP EQUATION
CD = 0.2550000E+0E

,

_ . - . -.
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ATT -3

Arizona Public Service Company
COMPANY CORRESPONDENCE

281-00896-MAR / EMSe,

cart: July 31, 1992
~

To: File
Sta t

Est.:

l8[F R'N M. A. Radspinner
s:. e. 1796
E.e 4070

nto- 92 055 026
sus;Ect CATS Item 41011, IEB 88-08 Thermal Stresses in Piping Connected to the RCS

REFEREtCE: Letter 161-04571-WFC/IMQ, dated January 15,1992, from W.F. Conway, APS to bRC," Response to
NRC Request for AdditionalInformation on NRC Bulletin 88-08"

The subject CATS ltem identifies a commitment specified in the referenced letter to complete hTD's
assessment of the Unit 3 Auxiliary Pressurizer Spray System ( APSS) temperature data. This data was
recorded to evaluate the potential for thennal stratification in the APSS piping. The remainder of the
Engineering's effen included the review of data not included in ABB-CE's spray line data reduction
eifon.

The data reduction performed by ABB-CE focused primarily on plant heat-up and cooldown
operation. In the referenced letter to the NRC, APS concluded that the APSS piping did not exhibit
thermal stratification due to inleakage as described in IE Bulletin 88-08. However, steady state
rep-to bottom temperature diHerences of up to 115 F was observed in the piping system. This
temperature difference was considered to be the result of either convective cooling, temperature bias
or insulation effects. Although no evidence of cyclic stratification was observed, NED committed to
evaluating the effects of the indicated delta-T values in a bounding stress analysis.

In connection with Action 2 of the subject CATS item, NED has reviewed nonnal operation data, to
determine if contrary evidence to the conclusions drawn in the referenced letter could be identi6ed. As
shown in the attached graph, a delta-T of 90 F is present in the piping downsttram of check valve
V431. Similar to the heat-up and cooldown data, the fluctuation of temperatures is non-existen,t,
whereas cyclic variations would be expected in the case of valve leakage. The data also indicates that
the observed delta-T is bounded by the temperature difference to be applied in the stratification stress
analysis currently in progress (Action 4 of the subject CATS Item).

Based on our review, no funher APSS temperature data acquisition or reduction activities are required
at this time. This memorandum completes NED's action with regard to Action 2 of CATS # 41011.

MAR!KMS/kms

e
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Auxiliary Pressurizer Spray Line - Normal Operation
+ Temperatures upstream / downstream of V431
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Auxiliary Pressurizer Spray Line - Normal Operation
+ Temperatures upstream / downstream of V431
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Arizona Public Service Company
P O Box E3999 PMCENA 4R:2ON415072 3999

ww4v r conway
161-04571-kTC/JMQonce g iserm
January 15, 1992

Docket Nos. STN 50-528/529/530

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Mail Station F1-37
Washington, DC 20555

References: A) Letter dated October 18, 1991, from C. M. Thompson,
NRC, to V. F. Conway, APS, 'NRC Bulletin 88-08
Ther=al Stresses in Piping Connected to Reactor
Coolant Systems' (TAC NOS. 69664, 69665, and 69666)

g E) Letter 161-01356-DEK/EJA, dated October 3, 1988,
L from D. B. Karner, APS, to NRC, * Response to NRC

Eulletin No. 88-08'

Dear Sirs:

Subject: Palo Verde Nuclear Generating Station (PVNCS)
Units 1, 2, and 3

Response to NRC Request for Additional Information on NRC
Eulletin 88-08
File: 92-056-026

The purpose of this letter is to: 1) respond to the FRC request for
additional infor=ation as provided in Reference A, and 2) provide an updated
status of the Arizona Public Service Company (APS) response to Bulletin 88 08
as provided in Reference B.

The Reference A letter indicated that the APS response to Action 3 of NRC
Eulletin 88 08 (Reference B) did not provide sufficient assurance that
unisolable portions of all piping connected to the Reactor Coolant System
(RCS) will not be subjected to combined cyclic and static thermal stresses
together with other stresses that could cause fatigue failure during the
remaining life of the unit. The letter stated that a program must be
implemented to provide such assurance by neans of redesign, modification, or
temperature and pressure monitoring. In addition, criteria to aid in
preparing an acceptable response was provided in the enclosure to Reference
A. Enclosure 1 provides a PVNCS comparison with Section 4.0 * Acceptable
Actions * of the evaluation criteria for responses to NRC Bulletin 88-08
Action 3.

L..
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In Reference B, APS indicated that only the Auxiliary Pressuriter Spray
Syste= (APSS) Eas susceptible to une pi.m. m.~cescribec gn tne bulletin

,

(Action 1 of NRC Bulletin 88-08).1 APS co=mittec, An hererence B, to the '

perIc,r=ance or tion-destructive Examination (NDE) of the affected lines of the
APSS piping (Action 2 of NRC Bulletin 88-08). Reference B also stated that

|as part of the PVNCS long-term corrective action plan, several options were :

being considered. These included the following:
|

[V Perfor=ing additional analyses of the APSS piping to determine i

the piping fatigue life. |
1

b. Replace =ent of the existing APSS solenoid valves with modulating |valves. |

c. Perfor=ance of additional te=perature =enitoring of the APSS
lines. |

d. Additional design codifications to reduce the possibility of
leakage past the nor= ally closed APSS valves.

Although these actions describe specific activities which are consistent with
Action 3 of the NRC Bulletin 88-08, no co==it=ent was provided to the NRC
Staff. It should be noted that many of these proposed actions were ongoing ;

efforts resulting fro = earlier work perfor:ed by APS and Bechtel in 1987 as '

part of APS' Pressurizer Spray Syste= Cu=ulative Fatigue Life Evaluation, and
are not necessarily related to the Staff's concerns regarding thernal
stratification due to in-leakage. For exa=ple, the =odification specified
in Ite= (b) reduces overall APSS piping fatigue by reducing the nu=ber of
therral cycles associated with auxiliary pressuriter spray actuation.
Actions co=pleted or planned since the transmittal of Reference B are
su= arized below:

Action 2 - NDE

In each unit, the entire length of pipe fro = check valve V431 to
the APSS inlet tee Uee Figure 1) was inspected via ultra. sonic
exa=ination techniqm. s. No indication of high cycle thermal
fatigue was detected.

Action 3 - Monitorint. Ansivsis, and Modifiestions

APS has initiated several efforts to determine the impact of
thermal cycling and stratification in the APSS piping. The
sequence of activities includes data acquisition, reduction and
assesscent. This effort is followed by a fatigue assess =ent to w

deter =ine the i= pact of increased ther=al stresses in the APSS
piping.

,

A

1

_ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Terrerature Mot iterint
9

In response 'to the concerns identified in NRC Eulletin 88-
08, APS instituted a te=perature conitoring program of the
APSS piping in Unit 3. Thermocouples were installed
upstreas and downstream of check valve V431 and adjacent
to the APSS pipe tee (See Figure 1). Temperature data was
recorded in one minute intervals over the Unit 3 second
operating cycle including the entire RCS heatup and
cooldown as well as normal steady state operation. Due to
extended outages at PVNGS in 1989 and 1990, and in an
effort to obtain representative data for a co=plete
operating cycle, data acquisition activities were not
co=plete until April 1991.

The heatup and cooldown data was reduced, with assistance
from Asea Brown Boveri-Combustion Engineering (AEE-CE),

preli=inary assesscent was perfor:ed. The dataand a
revealed the presence of top-to-bottom te=perature
differences in the range of 60*F to 115*F (See Figures 22,
32, and 4). These te=perature differences occurred8

.

2 Tigure 2 represents temperature data taken during Reactor Coolant
Syste: (ECS) cocidown in Unit 3. The conitoring node point is at location
E cdjacent to the Auxiliary Pressurizer Spray System (APSS) inlet tee (See,

Figure 1). The tcp-to bottc= te=perature difference is approximately 65
degrees. There is no evidence of cycling due to check valve oscillation.

2Figure 3 represents te=perature data taken during RCS heatup in Unit
3. The conitoring node point is at Location 7 downstream and adjacent to
check valve V431 (See Figure 1). ne maxi =um top-to-bottom te=perature
difference is approxicately 105'F. There is no evidence of cycling due to
check valve oscillation. As the fluid (steam) temperature cools, the delta-T
decreases.

,

f

'Tigure 4 and 4a represent temperature data taken during RCS hestup in
Unit 3. The monitoring node point in Figure 4 is Location 8 adjacent to the
APSS inlet tee (See Tigure 1). The top-to botton temperature difference is
_approxicately 60*T. In Figure 4a the same time and temperature data is
depicted with the terperature profile at TC21 located upstream of check valve
V431. There is no evidence of check valve cycling or valve leakage. The
data also depicts auxiliary spray initiation as identified by the rapid drop
in terperature representing APSS valve actuation. This type of thermal
transient is specified in the Arizona Public Service Coepany valve actuation.

|

|
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during plant heatup and cooldown with the Reactor Coolant
Pu=ps (RCPs) secured. Under these conditions, APSS piping
downstrea= of check valve V431 would be filled with stea=
fro = the pressurizer steam space. The data did not
reflect large fluctuations in temperature which would be

irepresentative of a leaking control valve and oscillating
check valve. Consequently, it is not clear from the data
as to whether the observed temperature differences
represent ther=al stratification due to in-leak 288
ther=occuple bias, insulation effects or a pressurizer ,

steam convective cooling phenomenon.
;

APSS te=perature monitoring data from earlier PVNGS
fatigue test programs were also reviewed by APS. Similar
delta-T values were observed during Natural Circulation
testing perfor:ed in Unit 1 in 1986 (See Figure 5)'.
Although large te:perature differences were observed
between the pressurizer steam space and the auxiliary I

pressurizer spray flev (600*F vs . 100*F), the piping
delta-T vas approximately 100*F during periods of no spray
flow. Additional data frc= a Unit 2 conitoring program
during post-core het functional testing provides
ce=parative infor=ation (See Figure 6)8

i

The occurrence of in-leakage from the charging system
should be evidenced by a nach greater delta-T. In CE

,

' Figure 5 represents te=perature data taken during the Unit 1 RCS
Natural Circulation testing in January 1986. Ther=occuples TC5 and TC6 are
located do nstream of check valve V431. TC1 and TC2 are located near check
valve V24l. on the cain spray line (See Figure Sa). Since the Reactor Coolant
Purps (RCPs) have tripped due to loss of Offsite power (LOP) the main and
auxiliary spray lines are filled with stea= from the pressurizer steam space., *

Auxiliary spray flow initiation and cessation is depicted by the rapid change
in te=perature in the APSS piping. The auxiliary spray temperature is
approximately 100*F. During periods of no APSS flow a top-to-bottom
te:perature of 75'T exist. However, as shown in Figure 7, a much larger
delta-T vould be expected for a partially filled pipe. Therefore, it is
cen:1uded that in-leakage is not present and the delta-T may be due to
insulation effects or convective cooling.

8Figure 6 represents te=perature data taken during postcore hot '

functional testing in Unit 2. TC55 and TC57 are top and bottom thermocouples
.located downstream of check valve V431. TC51 and TC53 are top and bottom |

ther:occuples located upstream of the check valve. Once again there is no -

evidence of leakage cycling.
'

\

I

|

|

.

|

|
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NPSD-261, ' Pressurizer Spray System Tneraal Tatigue
Evaluation * prepared for the Combustion Engineering Owners
Group (CEDO), the effects of throttled auxiliary spray
flow were evaluated. The reduced fli w produced a
steam / water stratified flow condition with a top to bottom
te=perature difference of 600*F (See Figure 7)'. Since
the flow rates associated with valve leakage would also be
insufficient to fill the APSS piping, the effects of in-
leakage from the charging system would be expected to t

~' yield similar results. Further assessment of the existing
heatup and cooldown data, as well as data reduction of
nor=al operation data is ongoing and is expected to be
co:pleted by July 31, 1992. The results of this effort
vill serve as the basis for a bounding ASME Code Stress
Analysis to de tercine the long ter: effects of the
cbserved top-to-bottom te=perature differences.

Continuous In-Leakare Menitorint

The evaluation criteria provided by the Staff in Reference
A, states that provisions should be cade to either
eli=inate the source of in-leakage or provide continuing
assurance by a long term monitoring program. As stated
previously, it is APS' position that the results from APSS
conitoring programs do not clearly indicate the presence
of valve in-leakage from the charging system. As a
result, APS has evaluated the need for permanent
te=perature or pressure conitoring of the APSS piping. By
review of the system design and the test results of the
PVNGS Unit 3 conitoring program, APS concludes that
icple:entation of a per=anent APSS temperature or pressure
conitoring systec: is not required. ~

The decision for not installing permanent resistance
te=perature detectors and associated computer monitoring'
equip =ent is supported by the valve component design, ASKE
Section XI testing and leakage detection capability via
pressurizer heater usage. The APSS control valves HV-203
and HV-205 are pilot operated solenoid valves (See Fi ure51). The design of the valves provides increased sealing
effectiveness against in leakage with a higher upstream
pressure (See Figure 8). The temperature monitoring
programs instituted by APS confirmed that leakage past

' Figure 7 is reprinted from Combustion Engineering Owners Group (CEOG)
report CE NPSD-261 and is representative of the rmal stratification in
auxiliary pressurizer spray piping observed during the CE test progra.m.
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these valves is not occurring. Consequently, the
l
jpotential for future leakage is dependent on valve

~

degradation since the design application of these valves
has been deconstrated. The APSS control valves and check
valve V431 are operability tested as required by Technical
Specification 3/4.4.3.2. Testing is required within 48
hours af ter entering Mode 5. Therefore, valve degradation
should be detected and corrected via approved surveillance
test procedures.

Additionally, testing at PWGS has demonstrated that small
leaks in either main or auxiliary spray valves have large
impacts on pressurizer heater usage. For exa=ple, efforts
to reduce main spray valve leakage (addition of pressure
regulators, change in booster relays, different packing
configuration) resulted in reductions of heater usage of
45%. As a result, valve degradation resulting in leakage
from the charging system to the RCS (pressurizer) may be
recognized by increases in pressurizer heater usage.

APS acknowledges that these items do not provide full and
direct identification of a valve degradation. Therefore,
additional programs such as valve internal inspections,
leak rate testing or portable te=perature monitoring vill
be evaluated by APS. Since selection of additional
tenitoring programs to provide continued assurance of APSS
operability are largely dependent on knowledge of the
process cenditions, it is anticipated that a decision on
the implementation of additional long-term surveillance
activities vill be co:pleted by Dece=ber 31, 1992.

Fatirue Monitorine

Since the issuance of CEOG Report CE NPSD-261,
* Pressurizer Spray System Thermal Fatigue Evaluation * in ,

Dece=ber 1984, APS has been actively involved in defining
the effects of ther=al cycling and thernal stratification

! of the main and auxiliary pressurizer spray system.
Continuous fatiEue conitoring as well as several
co=prehensive transient monitoring programs have been
conducted to quantify the thermal loading on the APSS
piping and pressurizer spray nozzle.

Technical Specification Table 5.7-2 presents a method for
tracking ther:a1 fatigue accumulation in the pressurizer
spray nozzle as it undergoes spray initiation. Therefore, '

every initiation of the esin and auxiliary pressurizer
spray is tracked and recorded. The cu=ulative effect of
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each transient is then calculated in accordance with
approved PVNOS Station Manual Procedures. To date , the
fati ve cu=ulative usage factors for each PWGS unitE

indicate that spray system thermal fatigue is accumulating
at a rate faster than originally expected. Several
reasons may account for the higher usage factors:

1) The number of plant heatups and cooldowns generally
occur at a higher rate early in plant life due to /
startup and power ascension testing programs.

2) The nu=ber of auxiliary pressurizer spray actuations
per plant shutdown assumed in the original design
basis analysis was underestimated for actual plant
operation. After an extensive monitoring program
conducted in 1986, an APS study concluded that the
actual nu=ber of spray actuations increased by a
factor of five when co= pared to the design basis.
Consequently, the cyclic use of auxiliary
pressurizer spray was determined to be the limiting
transient for the APSS piping and pressurizer spray
nozzle. An APS calculation was performed in 1987 to
account for the increased nu=ber of transients and !

assure 1.0-year design life for the APSS piping. '

3) The PVNGS Technical Specifications require the
administration of a correction factor which is
applied to the auxiliary pressurizer spray flov to
account for heat transfer losses in the spray fluid
(See Table 5.7-2 in the PVNGS Technical
Specifications). The correction f actor accounts for
the fact that the in-line temperature instrument (T-
229) is located approximately 175 feet upstream of
the APSS spray inlet to the pressurizer. This -

correction factor is applied to all spray transients
without consideration of the existing plant
situation or actual hydraulic conditions. For
exa=ple, if the temperature of the spray flow is
recorded at T-229 as 90'F, it would be adjusted to
30*F in accordance with the PVNGS Technical
Specifications and used in the calculation of the
fatigue cu=ulative usage factor. Consequently, the
fatigue cumulative usage factor is artificially high
due to this very conservative factor.

To determine the actual effects of thermal stratification
and thermal cycling in the APSS piping as well as evaluate
the need for physical modifications, an eccurate end-of-
life prediction for the APSS piping must be developed.

- - _ _ _ _ - - _ _ _ _ - _ - _ _ _ _ - _ - _ _ _ _ _ _ _ _ -
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Accounting for the actual nu:ber and severity of APSS
transients is required for the development of a more
realistic fatigue cu=ulative usage factor. In order to
accomplish this effort, APS has compared the results of
the FWOS Unit 3 APSS monitoring program with a classical
heat transfer analysis to determine a more appropria #
spray temperature correction factor. APS then intends to
generate a Technical Specification Change to Table 5.7-2
for future logging of spray transients and calculation of
the fatigue cu=ulative usage factor in accordance with the
Reactor Coolant System Transient and Operational Cycles
Station Manual Procedure. APS will submit the Technical
Specification Asen'dsent and supporting docu=entation by
October 23, 1992. Subsequently, the new temperature
adjustment factor vill be applied to all the recorded APSS
spray transients and a revised fatigue cu=ulative usage
facter vill be calculated. This information vill serve as
a fatigue analysis baseline for co=bining the effects of'

the mal stratification and developing a 40-year usage
factor prediction.

Latirue Analvsis

APS intends to use the results of the Unit 3 monitoring
program as well as the results of earlier data acquisition
programs to redefine the transients associated with the
APSS piping. The redefined transients vill be
incorporated into a revised ASME Code stress analysis to
determine the acceptability of the piping for the 40-year
plant life. Since the preli=inary temperature monitoring
results de not clearly indicate the presence of in-leakage
thet=al stratification, additional conitoring at PWGS or
research in conjunction with generic efforts at the CEOG

_

or Electric Power Research Institute (EPRI) may be
required to define the process parameters. A
detercination o f ' ~the hydraulic conditions (i.e.,
water /stea=, water / vater, convective steam' cooling) is
required for calculating the bending moment in the pipe~

due to a stratified flow condition. However, a bounding
thermal stratification analysis assu=ing vorst case
bending mosents associategi with the top-to-bottom
temperature differences observed in the Unit 3 monitoring
program and an assu=ed hydraulic condition vill be
developed by APS to serve as a baseline in determining the
need for future corrective actions. This analysis will be
completed by October 30, 1992.

4

E
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Arolication of New Screenine Criteria

A nu=ber of additional concerns has been identified by the
nuclear industry which further co:plicate the screening criteria
that was provided in the Attachment to Reference B, and suggast
that further evaluation of piping systems connected to the RCS
be conducted. Specifically, the issues of turbulent
penetration, natural convection in both unisolable and isolable
piping, and thernal striping have been identified as possible
contributors to ther=al gradient effects. To address these
issues, APS is developing an additional evaluation that
parallels the research verk of the Westinghouse /EPRI Thermal
Stratification, Cycling and Striping (TASCS) Program. The TASCS
research is ai=ed at developing further screening criteria to
address the phenocena stated above. Additionally, APS is
considering participation in the CEOC generic nonitoring and
evaluation progra= which deals with ABB-CE's investigation into
the same pheno =ena in response to the concerns specified in NRC
Eulletin 88 08. Data collected by ABB-CE in support of the
generic effort may serve as a basis for FVNGS due to plant
si=ilarities. Syste=s identified as susceptible to thermal
stratification by the new screening criteria vill be included in
the APS evaluation program and the associated thermal stresses
vill be considered.

Su- arv

APS has instituted a program of temperature and fatigue conitoring for the
APSS piping identified as susceptible to in-leakage thermal stratification

i

as defined in NRC Bulletin 88-08. The APS progra= is comparable with the
evaluation criteria submitted by the Staff in Reference A. Specific
si=ilarities and differences with the staff provided evaluation criteria are
identified in Enclosure 1. Although top-to-bottom te=peratures in excess of c
50*F have been detected, it is APS' position that additional research is
required to determine the cause of the observed delta-T values. The
bounding ther=al stratification analysis to be perforned by APS, vill
deter =ine the long term effects of the top to-bottom temperature differences
observed in the PVNCS nonitoring program. Since the Staff recommended ,

codificatiens (i.e. , additional block valves, reduction in upstream pressure |source or check valve relocation) would not resolve a s tea:n convective '

cooling phenomenon, no physical or operational nodifications are planned at
this ti=e. APS is continuing to define the transients associated with the
APSS piping to assure the cumulative fatigue usage factor meets ASME Code
criteria for 40-year plant life. Any new transients vill be factored into
the PVNGS fati ue conitoring pro 5 ram for the pressurizer spray system.5

|

l
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A su==ary of the actions items to be co=pleted by AFS are su=marized as
follows:

TASK ACTION DATE

Te=perature Monitoring Complete assessment of Unit 3
conitoring data July 31,1992

, Continuous In-Leakage Evaluate need for additional
| Monitoring long-term surveillance activities December 31, 1992

fFatigueMonitoring Submit Technical Specification
' Change to Table 5.7-2 October 23, 1992

Fatigue Analysis Bounding thermal stratification
j stress analysis October 30, 1992

If you should have any questions, please contact Michael E. Powell of my staff
at (602) 340-49S1.

Sincerely,
'
'

':TC/]MQ/Jeq.

Enclosure
Figures 1-7

cc: J. B. Martin
D. H. Coe
A. C. Gehr
A. H. Cutter =an
C. M. Tra== ell

i
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PALO VEEDE !CCLEAR GENERATING STATION (PVNOS) COMPARISON VITd IVALt1ATION
CRITERIA POR FISPOSSES TO NRC EULLETIN 88-08 ACTION 3

4.0 ACCEFTMLE ACTIONS

(1) The Auxiliary Pressurizer Spray System (APSS) is a safety grade
system required for pressurizer pressure control during a Reactor
Coolant System (RCS) Natural Circulation. Therefore, redesign of
the syste: to reduce the upstrea= char 5 ng system pressure is not1

considered feasible. Additionally, reduction in upstream pressure
vill not correct a convective cooling phenomenon.

(2) This corrective action is not applicable to the in-leakage concerns
associated with the APSS. This modification corrects the conditions
identified in Supplement 3 of NRC Bulletin 88-08.

(3) Arizona Public Service (APS) has installed te=perature monitoring
instru=entation for detection of piping thermal cycling due to valve
leakage.

A. T)7e and location of sensors.

Te:perature sensors are ther=occuples. For monitoringa.
APSS piping temperature differences, the thermocouples
are considered to be sufficiently accurate. During a j
pressurizer spray line monitoring program conducted in !

1986-1987, ther=occuple accuracy was co= pared to a
tecporary in-line Resistance Temperature Detector (RTD).
The thermocouple results were considered to be accurate

!
for depiction of the fluid conditions. The remaining |evaluation of the NRC criteria specifies thermocouples
in lieu of RTD. |

|

b. The thermocouples should be located between the first {
elbow (elbow closest to the Reactor Coolant System
(RCS)), and the first check valve (check valve closest
to the RCS). This corrective action is not applicable

,

to the in-leakage crncerns associated with the APSS. *

This is a Supplement 3 requirement concerned with
outleakage and the effects of turbulent penetration.,

c. The thermocouples are installed 12 inches from the
Auxiliary Pressurizer Spray System (APSS) * tee *,

i connection. (See Figure 1).

d. The thermocouples are located within 7 - 10 inches of
the velds,

e. At each pipe cross section, one thermocouple is
positioned on the top of the pipe, on th bottom of the
pipe and midway between the top and the bottom on the
exterior of the pipe. |

1

|

__ _ _ - - - - - _ - ___J
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B. Determination of baseline temperature histories. '
.

Te=perature data was recorded in one minute intervals during
the Unit 3 second operating cycle including RCS heatup,
cooldown and norcal operation.

a. The naximum top-to bottom temperature difference was
115'F, which exceeded 50'F. ,

|
b. The top and bottom temperature time histories were in- !

phase.
,

!

c. Peak-to peak te=perature fluctuations did not exceed I

60*F.
|

C. Monitoring time intervals,
t

Monitoring was performew at the following times:a.

1. RCS heatup and cooldown.

2. Nor=al operation during Unit 3 Cycle 2. APS is -!
not conducting further te=perature monitoring at
six-month intervals. Several options to a

|
per:anent monitoring system are being considered
by APS. Additional test monitoring at PVNCS or
participation in the Combustion Engineering i

Owners Group (CEOC) Ceneric Program will be ;
evaluated based on completion of fatigue
assessment.

b. Tecperature data was recorded in one minute intervals '

during the entire RCS heatup and cooldown and extended
periods during nor=al operation. i

D. Exceedance Criteria. i

!

Actions should be taken to codify piping sections or to, .

correct valve leakage if the following conditions occur: ;

:

The maximum temperature difference between the top anda.
bottom of the pipe exceeds 50*F. However the data is '

not indicative of valve leakage. Additional evaluations I

are required to ascertain thermal hydraulic conditions.
.

b. Top and bottom temperature histories are in-phare and !
the peak to-peak fluctuations of the top or bottom !te=peratures do not execed 60*F. Therefore, this is not

)a concern.
!

c. Top and bottom temperature histories are not out of-
phase and the bottom peak-to-peak temperature ;

fluctuations do not exceed 50*F. Therefore, this is not :

a concern.
,

,

h
2

i

i

!
1

I

b_
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d. Temperature data reflected earlier baseline information
,

and, therefore, system degradation is not a concern.
,

(4) APS agrees that the use of pressure monitors is not the preferred
nethod of determining in-leakage, and therefore, pressure monitors
were not considered for implementation at FVNCS.

. .

1

,

|

!

|
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FIGURE 1

PVNGS 88-08 TEMPERATURE MONITORING PROGRAM

(UNIT 3 TIIERMOCOUPLE LOCATIONS)DATA REDUCTION SCIIEME
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STRATIFIED FLOW IN AUXILIARY SPRAY LINE
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CLOSURE F'DRCES OF PILOT OPERATED SOLENOID VALVE

i
The closure forces on.a pilot operated solenoid valves in ASME Paper, Spurious Opening of
Hydraulic Assisted, Pilot-Operated Valves - AnInvestigation of the Phenomenon.The forces act-'

ing on the valve are described as follows: ,,

2 2'

A + Fo + Kx+ M d x/dt - D dx/d,tPc
~

p.

where F,= spring preload
Kx = spring force
M = mass
D = drag
A = area of main pistonp

'

When the solenoid coil is de-energized during closing, the spring force seats the pilot disc, closing

~,

the pilot orince. Upstream pressure (Ps) enters the chamber through the supply orifice. This pres-
sure force (Pc) combined with spring force moves the main disc to the closed position.

. /

-

a J
{-} Pc, 5p pilot disc / seat

,

N ,,' *
.

-

Nf M ,i0h M3 P
~

,

-
4 ' -

I g .
* *

a l D
main disc / seat,

p

Po Ou tl e,tflay
*

-
.

a1 = supply orince
a2 = pilot orince

,
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