RAS H_2&3

ﬁ Structural Integrity Associates, Inc. | FieNo-: VY-16Q-311
- CALCULATION PACKAGE Project No.: VY-16Q
PROJECT NAME:
Environmental Fatigue Analysis of VYNPS '
CONTRACT NO.:
10150394
CLIENT: PLANT:
Entergy Nuclear Operations, Inc. Vermont Yankee Nuclear Power Station
CALCULATION TITLE:
Feedwater Class 1 Piping Fatigue Analysis .
; : Project Manager Preparer(s) &
D{:;:;g:t Alf)t:c;:d Revision Description Approval Checker(s)
g ' Signature & Date Signatures & Date
0 1-17, Initial Issue Terry J. Herrmann Keith R. Evon
Al - A38 7/16/2007
’ 7/20/2007
B1-B45 B N /;/?7 f Cooip? o
In Computer R TIY CI AEER T
Files "zg\
Ryan V. Perry
7/16/2007
U.S. NUCLEAR REGULATORY COMMISSION
Inthe Matter of jNvA_@ Ver aad Yol fLC
Docket No. &> Official Exhibit No. & 2 2e~ VY|
OFFERED Licensee (nigrvenor
' NRC S Other
IDENTIFIED on_1 /2! oy .WitnesslPanel_MEQ;Zg.__
 Action Taken: (ADMI REJECTED  WITHDRAWN
Reporter/Glerk MA@T/
DOCKETED
USNRC

August 12, 2008 (11:00am)
OFFICE OF SECRETARY

RULEMAKINGS AND
ADJUDICATIONS STAFF.

Seml A 2%

Page 1 of 17
F0306-01R0

DS-Qs



ﬁ Structural Integrity Associates, Inc.

Table of Contents
1.0 OBIECTIVE....oooioesorcesese ettt e 3
2.0 METHODOLOGY ..o 3
3.0 ASSUMPTIONS/DESIGN INPUT ....coiiioiieeiete ettt s b et st 11
4.0 ANALYSIS........... e E b es e et eh et R e Rt b et es s e be bt et e ket e ehe ek st enenbe st e b et eneeene 14
5.0 RESULTS OF ANALYSIS ..ottt 16
6.0 REFERENCES ....c.oooiiiiii s 17
APPENDIX A PIPESTRESS INPUT FILE ("FWHPCLFRE").....ccccoveciiirieieecrecicsreieeee e Al
APPENDIX B PIPESTRESS OUTPUT FILE ("FWHPCLPRE") ......cccovverriiriiicicecrerece e, Bl
. List of Tables
Table 1: Thermal Cycle Definitions for Feedwater Line......... s e 4
Table 2: Material Properties for Feedwater System Class 1 Piping [2 App. E, 5] .cccveoievvrviiniennnnn. 12
Table 3: Feedwater/HPCI Piping Size Information [2].......ccccooviieiiiieiiiiicccceeecece e 13
Table 4: Thermal Cycle Load Cases.........coovirvueiiiriiiiiiiieirieie ittt sreesaseaesteree s 15
List of Figures
F igufe 1: Feedwater/HPCI Piping from Anchor HD-36 to RPV Nozzles N-4A and N-4B ............. 10
File No.: VY-16Q-311 : , - ' Page 2 of 17
Revision: 0
F0306-01R0O



ﬁ Structural Integrity Associates, Inc.

1.0 OBJECTIVE

The purpose of this calculation is to perform an ASME Section III, NB-3600 fatigue calculation -
(Including environmental fatigue) of the Vermont Yankee (VY) Class 1 feedwater piping located
inside the drywell (originally analyzed to B31.1 requirements). This section of piping was originally
identified in the Recommendation Report [6] for installing a fatigue monitoring system at VY.

The fatigue calculation performed herein is not a certified ASME Code NB-3600 stress and fatigue
analysis. Rather, it is an evaluation for the purposes of establishing fatigue usage to accommodate
fatigue monitoring of the subject B31.1 piping. Although the PIPESTRESS program implements all -
ASME Code NB-3600 equations, only the fatigue usage results are utilized. All stress limit-checks,
although calculated by the program, are ignored since satisfactory stress limit checks were

performed as a part of the already existing governing B31.1 stress analyses for all piping systems.

2.0 METHODOLOGY

" The Class 1 Loop A feedwater piping system line extending from anchor HD-36 to reactor pressure
vessel (RPV) nozzles N-4A and N-4B was evaluated. This includes a portion of the HPCI line to
support HPCI-HD35A [7], so that the appropriate stiffness affects of this line on the feedwater piping
are included. This evaluation is also considered valid for the Loop B line extending from anchor HD-
39 to RPV nozzles N-4C and N-4D for the following reasons:

1. The Class 1 sections of Loop A and Loop B are mirror images of each other. This evaluation
includes piping beyond the Class 1 boundary check valve so that its influence on the Class 1 piping
is taken into account. The final fatigue analysis will only consider points on the Class 1 portion of
the piping.

2. A 14” HPCI line tees into Loop A and a 4” RCIC line tees into Loop B. The HPCI line is more

' than three times the. size of the RCIC line and will therefore have a greater influence on the
feedwater piping.

3. The transients defined in this calculation are the bounding set for the two loops.

‘The operating conditions for the Class 1 portion of the feedwater line were defined based on References
[11 and 12]. The resulting piping transient definitions are specified in Table 1. For each thermal cycle,
the operating temperatures for Regions I through V define the conditions to be applied to the model.

Region boundaries are defined at branches, transitions, or locations where temperature and flow
conditions change. These boundary locations are also shown in Figure 1. A listing of the

PIPESTRESS input file "FWHPCIL.FRE" is given in Appendlx A and is also included in the project
computer files.
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, ﬁ Structural Integrity Associates, Inc.

Table 1: Thermal Cycle Definitions for Feedwater Line

. Thermal Conditions (2) Pressure Conditions No.
‘ Transient Descriptioa (1) Piping Oper. Temp. ™ Chna Time Rate Tae ﬂﬂ Pinit Plinal of
Cycle Region (3) (°F) °F) (°F) (sec.) {°Fihr) (°F) (") |Rutio| (ppm)(4) (psig) - {psig) Cycles (1)
1 100 70 [0 1800 O X 0 i 200.0 0.0 1100
\ 1Ta 00 70 100 1800 60 85 0 ] 150.0 0.0 [S1i¢]
b 100 20 100 1800 o0 §5 011 150.0 0.0 1100
. ’ . n 1060 70 100 1800 60 ¥5 4] i 15,0 0.0 50
! Design Hydrotest {Leak u 100 0 100 1800 60 85 o] v ] 2000 0.0 1100 120
Tost) (+) v 100 70 100 1800 60 &5 o f 2] 1000 0.0 1100
Va 10t ki) 100 1800 ob kR 4] 172 100.0 0.0 1100
Vb 100 70 100 1800 60 §5 o | 2| oo | oo 1100
v 100 pitl 160 1R06 6} R3 ) 1/2 100.0 0.0 1100
1 100 100 100 i) 0 100 0 I 200.0 1100.0 50
I 100 100 100 0 0 100 o1 150.0 1100.0 50
Iib 100 100 100 0 0 100 ol 150.0 1100.0 50
B i o 100 100 0 0 100 0 1 150.0 50.0 S50
2 Design Hydrotest (Lek n 100 100 100 0’ 0 wo- [ of 1] 200 | 11000 50 120
Test) () W 100 100 190 0 0 190 o | 2] 1o | tiovs .50
Va 100 100 100 0 0 100 o iz| 1000 1100.0 50
Wb 100 100 100 0 0 100 61 2] 1000 1100.0 50
v 100 100 100 0 -0 100 o | 12] 1000 1100.0 50
T 150 100 150 16168 N 25 o] ) 7000 0.0 1010
i 150 100 150 16164 1.1 125 of 1 150.0 50.0 1010
b 125 100 125 16164 5.6 13 ol 150.0 50.0 1010
i 100 100 100 16164 0.0 100 o 1 150.0 50.0 50
3 Startup (+) i 150 100 150 16164 1 125 of 1 2000 500. 1010 300
v 150 100 150 16164 1. 125 o 2| 1000 50.0 1010
. Va 283 100 283 16164 408 192 o 2] w00 500 1010
Vb 416 100 416 16164 70.4 258 o vz| 1000 50.0 1010
v 549 100 549 16164 100 325 o |2l 1000 50.0 1010
1 100 150 100 o | sTEp 125 5] 1 13770 | 10100 1010
Turbine Rol & Increase to it 100 150 100 o | svee 125 ol 150.0 1010.0 1010
Rated Power 1 (-) 11b 100 125 100 . o " | sTEp 113 o] 150.0 1010.0 1010
(Includes 10 SCRAM, Loss i 100 100 100 [ STEP 100 [\ ] 150.0 50.0 50
4 * of Feedwater Pumps and n 100 150 100 S0 STEP 125 15 ]t 1377.0 1010.0 1010 610
300 Hot Stendby - - \% 100 150 100 - 0 STEP 125 5] vz ewys 1010.0 1010
’ Va 100 243 10 0 STEP 192 is| 2] ewss 1010.0 1010
Feedwater Cycling) Vb 100 416 100 0 STEP 258 st w2l osws 10100 1610
i v 100 549 100 0 STEP 325 15 ] 2] esss 1010.0 1010
) i 260 100 260 0 STEP 180 s v [ w7ie | oo 1010
Turbine Roll & Increase to Ta 260 100 260 0 STEP 180 ol 1500 | 10100 1010
Rated Power 2 (+) i 150 100 180 0 STEP 140 ol 150.0 1010.0 1016
(Includes 10 SCRAM, Loss il 100 100 100 o STEP 100 of 1 150.0 50.0 50
5 of Feedwater Pumps, | 1] 260 100 260 0 STEP 180 15) 1 1377.0 1010.0 1010 599
Reactor Overpressure, 228 v 260 100 260 [ STEP 180 151 172 688.5 1010.0 1010
Other SCRAMS and 60 Va 260 100 260 0 STEP 180 15| 2] esss 1010.0 1010
Turbine Generator Trip) Vb 260 100 260 0 STEP 180 15| 12| o885 1010.0 1010
: v 260 100 260 0 STEP 180 151 12| as8s 1010.0 1010
) 1 392 260 392 1800 264 326 [100] 1 [ 9100 | 10100 1010
Turbine Roll & Increase to s 392 260 392 1806 264 32 011 150.0 | 19160 1910
Rated Power 3 (+) b 246 180 - 246 1800 132 213 of 1 150.0 1010.0 1010
(Includes 10 SCRAM, Lass i 100 160 100 1800 0 100 o) 1 150.0 50.0 50
6 of Feedwater Pumps, 1 I 392 260 392 1800 264 326 100§ 1 9180.0 1010.0 1010 599
Reactor Overpressure, 228 v 392 260 392 1800 2064 326 0] 2] 45900 1010.0 1010
Other SCRAMS and 60 1Va 392 260 392 1800 264 326 ol 12| 45900 | 10100 1010
Turbine Generator Trip) Wb 392 260 392 1800 264 326 |ioe| w2 4se00 | 1otoo 1010
‘ v 302 260 392 1800 264 326 Jioo| 2] 45900 | 10100 1010
i 310 392 310 900 328 351 751 1 | o850 | 10100 1010,
Il 310 392 310 | 900 328 351 o] 1 150.0 1010.0 1010
b 205 246 205 900 164 26 o) 1 150.0 1010.9° 1010
Daily Reduction to 75% it 100 100 100 [ - 900 0 160 of 1 150.0 50.0 50 .
7 Power () m 310 392 310 900 328 - 354 ) 6335.0 1010.0 1019 10gao
v 310 392 310 900 328 351 75 | 2] 34425 | 10100 1010
Wa 319 302 310 900 318 354 151 v2| 33425 | oo | oo
Vb 310 392 310 900 328 351 75 | 2| 34425 1010.0 1010
v 310 192 310 900 328 351 75 4 wzd 3azs e 1610
I 392 310 392 900 328 351 75| 1| essso0 | 10100 1010
Ta 392 310 392 900 328 351 o 150.0 1010.0 1010
b 246 205 246 900 164 226 of 1 150.0 1010.0 1010
1 Reduct " 1 100 190 100 500 0 100 o1 150.0 50.0 50
8 Daily R;“‘"'::‘r';f)m 5% n 392 310 392 900 328 351 75| 1| essso | rowo 1010 10000
W 392 310 392 900 - 328 351 75 12| 325 | o0 1010
IVa 392 310 392 900 328 351 75 | 2| 34925 1010.0 1010
Wh 392 310 392 900 328 351 35 2} 34425 | 000 1010
v 392 310 392 900 128 isy 75 | 12| 34425 1010.0 1010
| 280 392 280 1800 224 336 50) 1 ] 45900 | 10100 1010
Ha 280 392 280 1800 - =224 336 0 | 150.0 10100 110
I 190 216 190 1800 112 218 o 1 150.0 1010.0 1010
Weekly Reduction to 50% it 100 100 100 1800 0 100 o 150.0 50.0 50 .
9 Power () m 280 392 280 1500 -224 336 so] 1] 45900 ] 10100, 10t0 000
v 280 302 280 1500 224 336 so{ 12| 2950 [.10000 | 1010
Va 250 2 20 - 1800 22 336 so ] 2] 22050 | wor00 1010
Vb 280, 392 280 1800 224 336 sof 2] 22950 | 0100 1010
v 280 392 %0 1500 214 136 s0 ) an ] 32950 | owe 1010

For notes, see last page of table.
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S Structural Integrity Associates, Inc.

Table 1: Thermal Cycle Definitions for Feedwater Line (continued)

Vhermal Conditions (2) Pressure Conditions No.,
Transicnt Deseription (1) Piping Oper. Temp. ™ Trings Time Rate Ty [FlOW Pinit Pfinal of
Cycle Region (3) (°F) °Fy (&3] {sec) (°F/hr) °F) {%) | Ratlo| (zpmN4) (i) (psig) Cyeles (1)
I 392 280 392 100 224 336 so ]t 4590.0 1010.0 1010
Ita 392 280 92 | 1800 224 336 of 1 150.0 1010.0 1010
i 246 190 246 1800 12 218 [ | 150.0 1010.0 1010
Weekly Reduction to 50% Il 100 100 100 1500 0 100 o]t 150.0 50.0 50
10 Power () i 392 280 192 1800 24 336 sof 1§ 4900 [ 10100 1010 2000
. v 392 280 392 1800 24 . 336 sof 12| 22050 1010.0 1010
Va 392 280 392 1400 224 336 so | 12| 22950 1010,0 1010
Vo 392 280 392 1500 224 336 S0 12 22950 10100 1010
v 392 250 392 1500 224 336 so | 121 22950 1010.0 1010
1 265 392 265 1500 2254 329 sa | 4590.0 1010.0 1010
Loss of Feedwater Heater, I1a 265 392 "265 1500 2254 329 o] 1 150.0 1010.0 1010
Turbine Trip 1 (-) ity 182.5 246 182.5 1500 -127 214 ol 1 150.0 1010.0 1010
(tachudes 10 Loss of it 100 100 100 1800 0 100 ol 150.0 50.0 50
1 Feedwater Heater Turbine 11 265 392 265 1800 -254 329 so| 1 | 45900 | tot00 1010 310
i . v 265 392 . 265 1400 254 329 snq 2] 22950 1010.0 1010
Trip. and 300 Reductionto 1y 265 392 265 1800 2254 329 [ s0] 2] 22050 | 10100 | 1010
0% Power) Vb - 265 392 265 1800 2254 329 so b v2] 22050 1010.0 1010
% 265 392 265 1800 -254 329 so ]l 12| 22950 1010.0 1010
T 0 265 90 360 1750 178 5] ¢ 1377.0 1010.0 1010
. Ia 90 265 90 360 1750 178 o] 150.0 1010.0 1010
b 95 182.5 95 360 475 139 [ 150.0 1010.0 1010
. u 100 100 100 360 0 100 ol 150.0 50.0 50
12 Loss of Feedwater Healer, 1 90 265 90 360 1750 178 is] 1| 13770 | 10100 1010 10
Turbine Trip 2 () v 90 265 %0 360 1750 178 15| 2] esss | 10100 1010
Va 90 265 90 360 1750 178 15) w2} 6885 1010.0 1010
Vb 90 265 90 360 -1750 178 15§ 12| 6885 1010.0 1010
v 90 263 90 160 -1750 178 is) il esss 1010.0 1010
T 265 90 265 300 700 178 5Tt 1377.0 1010.0 1010
Il 265 90 265 900 700 178 ol i 150.0 1010.0 1010
- 1Ib 182.5 95 182.5 900 350 139 o 150.0 1010.0 1010
Lo it 100 100 100 900 0 100 ol 1 150.0 50.0 50
. 3 Loss nfk_ecdm.\ter Healer, I 265 90 265 900 700 178 15 i 1377.0 1010.0 1010 10
Turbine Trip 3 (+) v 265 90 265 900 200 178 15| 2| orss 1010.0 1010
IVa 265 4 90 265 | 900 700 178 15| 12] 6885 1010,0 1010
Vb 265 90 265 900 700 178 15 ] 112] 6885 1010.0 1010
\ - 265 90 265 900 700 178 - 115 | 2] 6885 1010.0 1010
1 392 . 265 392 1800 254 329 |50 | 45900 1010.0 1010
lla 392 265 392 1800 254 329 o} 1 150.0 1010.0 1010
b 246 1825 246 1800 127 244 [N B 150.0 1010.0 1010
Loss of Feedwater Heater, It 100 100 100 1800 0 100 0 I L1500 50.0 50
14 Tuchine Trip 4 (+) w 392 265 392 1800 254 329 sof 1 4590.0 1010.0 1010 10
v 392 . 265 392 1800 254 329 so| w2 22950 1010.0 1010
Va 392 265 392 1800 . 254 329 so] 12| 22950 1010.0 1010
Vb 392 265 392 1800 254 329 sof 2] 22950 1010.0 010
\ 392 265 - 392 | 1800 254 329 sol 2] 22950 1010.0 1010
1 265 392 265 90 5080 329 o] 1 9180.0 1010.0 10190
Ila 265 392 265 90 -5080 329 o] 150.0 1010.0 1010
i) 182.5 246 182.5 90 -2540 214 ol 1 1500 *| 10100 1010
Loss of Feedwater Heater, 11 100 100 100 90 0 100 0 | 150.0 50.0 50
15 FW Heater Bypass () 11t 265 392 265 90 5080 329 100 1t 9180.0 1010.0 1010 70
) % 265 392 265 99 5080 329 o) 12] 45900 1010.9 1016
Va 265 392 265 90 -5080 - 329 10| 12| 4590.0 1010.0 1010
Vb 265 392 265 . 90 5080 329 wo] 1/2] 45%0.0 1010.0 1010
v 265 392 265 90 -5080 329 100f 121 4590.0 1010.0 1010
1 392 265 392 180 2540 329 o} 1 9180.0 1010.0 1010
ila 392 265 392 180 2540 329 o] 1 150.0 1010.0 1010
b 246 182.5 246 180 1270 214 ol 1500 1010.0 1010
16 Loss of Feedwaier Heater, 1l111 ;22 ::(5) :ligg :38 75(110 yzlg Ig() : 91 |Sf?{ioo 13??? 0 1(5)?0 70
FW Heater Bypass (+) v 392 265 392 180 2540 329 100 1721 45900 1010.0 1010
Va 392 265 392 180 2540 129 100] 12 45%0.0 1010.0 1010
Vb 392 265 392 150 2540 329 o] 12| 4590.0 1010.0 1010
v 392 265 392 188 2540 329 w0of 12l 45000 1010.0 1010
- ] 375 302 275 0 7020 333 0] 1 | 100980 | 1010.0 1010
SCRAM, T.G. Trip, Reactor] 1la 275 392 275 60 7020 334 0 1 150.0 1010.0 1010
Overpressure, and Al Other Ib 187.5 246 1875 60 -3510 217 ol 150.0 1010.0 1010
Scrams 1 (-) it 100 100 100 60 0 100 o]t 150.0 50.0 50
V7 tIncludes 1 Reactor W 275 392 275 60 7020 334 1o} 1 { o00ko | 10t00 10190 189
Overpressure, 228 Other v 275 392 275 60 7020 334 nof. 12| soa00 1010.0 1010
SCRAMS and 60 Turbine va 275 392 275 60 7020 334 1o] 17221 50390 1010.0 1010
Generatar Trip) Vb 275 192 275 60 -7020 34 |nio] 2] 50490 1010.0 1010
v 275 392 275 60 -7020 334 pof 2] sod9.0 1010.0 1010
- i 00 775 00 00 =00 198 Ty 1 3754 010.0 010
SCRAM, T.G. Trip, Reactor) ifa 100 275 100 900 -700 188 o] 1 150.0 1010.0 1010
Overpressure, and Al Other b 100 187.5 100 900 -350 144 ol 1 150.0 1010.0 10t0
Scrams 2 (4) i 100 100 100 900 0 100 ol 150.0 50.0 50
18 {Includes | Reactor i 100 275 100 90 -700 188 3 275.4 1010.0 1010 289
Overpressure, 228 Other v 100 275 100 ano -700 188 3 172 137.7 1010.0 (oo
SCRAMS and 60 Turbine - IVa 100 275 100 900 . =700 188 3 172 137.7 1010.0 i
wertor Tri Wb 140 275 100 900 700 188 3 13 A 1010.0 1010
Generator Trip) v 100 375 100 200 700 ol B IS I M 1010

For notes, see last page of table.
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| ﬁ Structural Integrity Associates, Inc.

Table 1: Thermal Cycle Definitions for Feedwater Line (continued)

Thermal Conditions (2) Pressure Conditiony No,
Transient Description (1) Piping Oper. Temp. Tintt Tant Time Rate Tux I_“_'.v.'. Pinit Pfinat of
Cycle Region (3) (°F) (°F) °F) (sec.) (°F/br) (°F) (%) | Ratlo] (zpm}4) (psig) {psig) Cycles (1)
T 765 705 703 0] STEP 265 T ] 00 TOT.0 7070
fla 265 165 25 o STEP 265 o 150.0 10106 §010
i 182.5 182.5 182.5 0 STEP 183 o 1 1500 1010.0 Jo10
I 100 100 100 0 STEP 100 o] 150.0 50.0 50
19 Hot Standby 1 1+) W 265 265 265 o | sTee 265 ol 200.0 1010.0 | s1010 300
v 265 265 265 0 STEP 265 o { w2] 100w 1010.0 1010
Va 323 265 323 0 STEP 294 o i) oo 1010.0 1010
Wh w2 265 w2 0 STEP 124 o | 2] oo 1010.0 1010
v 440 265 440 0 STEP 353 o 2] 1o 1010.0 1010
T 365 765 65 T ] 265 T 200.0 TO10.0 1010
lHa 265 205 265 0 a0 265 ot 150.0 W00 1010
b 182.5 182.5 182.5 0 0 183 o] 150.0 1010.0 1010
i 100 100 100 0 0 190 01 150.0 50.0 50
20 Hot Standby 2 (=) n 265 265 265 0 0 265 ol 2000 1010.0 1010 300
v 265 265 265 0 0 265 o 12| 1000 1010.0 1010 .
vVa 360 323 360 3924 34 342 o] va] w00 1010.0 1010
Vb 454 382 454 3924 66 a1 1o [zl o0 1010.0 1010
v 549 440 549 3924 100 495 o | 2] 1000 1010.0 1019
T 150 265 50 3130 o0 0N o] 1 700.0 T016.0 1010 ;
1 150 265 150 4140 -100 208 o1 150.0 1010.0 1010
b 125 182, 125 4140 50 154 ol 1 150.0 1610.0 1010
[ 100 100 100 0 o 100 o1 156.0 50,0 50
21 Hot Standby 3 (-) u 150 265 150 4140 -100 208 o 1 200.0 1010.0 1010 300
v 150 - 265 150 4140 -100 208 o 2] 1o 1010.0 1010
Va 283 360 243 4140 -67 2 ol w2 100 1010.0 1010
Vb 416 454 416 4140 33 435 o { vz] 1000 1010.0 1010
v 549 549 549 0 0 549 0] 2] 1000 1010.0 1010
T 130 130 750 0 0 150 T 200.0 1010.0 170
I 150 150 150 0 0 150 ol 150.0 1010.0 170
b 125 125 125 0 0 125 ol 150.0 1010.0 170
i 100 100 100 0 0 100 o 150.0 500 .50
22 Shutdown 1 (-) fil 150 150 150 0 0 150 o] 200.0 1010.0 170 300
W 150 150 150 0 0 150 o] z) 0o 1010.0 170
IVat 225 243 225 6264 -33 254 ol 2| 100 1010.0 170
Vb 300 416 300 6264 -67 358 o | 12{ 1000 1010.0 170
v 375 549 375 6264 109 462 2 10100 170
1 750 150 150 0 0 150 I 200.0 170.0 &R
I 150 150 150 0 0 150 01 150.0 170.0 88
b 125 125 125 0 o 125 ol 150.0 170.0 88
1 100 100 100 0 0 100 o] 150.0 50.0 50
23 Shutdown 2 (-) m 150 150 150 0 0 150 ol 200.0 170.0 88 300
W 150 150 150 0 0 150 o 12y 1000 1700 88
Va 210 225 210 600 90 218 o | 12] 1o 170.0 u8
Vb 270 300 270 600 -180 285 o 12| 1000 170.0 ¥8
v 330 375 330 600 -270 353 0 |2t 1000 1700 | ss
1 700 150 T00 R280 22 125 ol 1 700.0 %80 - [ 7 50
tia 100 150 106 5280 2 125 o] 1 150.0 ¥8.0 50
b 100 125 100 8280 -1 13 of 1 150.0 8.0 50
i 100 100 100 8280 0 100 o] 150.0 50.0 50
2 Shutdown 3 (-) W 100 150 106 8280 22 125 ol 200.0 880 50 300
v 100 150 100 8280 22 125 ol 12| 1000 RE.0 50
1Va 100 210 100 8280 48 155 o | 12] 1000 88.0 50
Vb 100 270 100 8280 14 185 ol 2] e 8.0 50
v 100 330 100 8280 -100 215 o] 2] 1000 880 50
T 352 393 392 12 0 392 | 0 ! 200.0 T010.0 T190.
{la 392 192 392 12 0 192 ol 150.0 1010.0 1190
it 246 246 26 12 0 246 ot 150.0 1010.0 1190
. e u 100 100 100 12 0 100 ol i 150.0 50.0 50 .
25 SCRAM. Loss of Feedwater m 392 392 392 2 a 392 ol 200.0 1010.0 1190 0
Pumps 1 (%) v 392 392 392 12 0 392 of w2 oo | 1000 H1y0
1Va 150 392 450 12 17400 421 o] 2] 1000 1010.0 1190
Vb 507 392 507 12 34500 450 ol w2l 100 1010.0 1190
v 565 392 565 12 51900 479 o1 2] e 1010.0 1190
1 i) ™2 30 0 STEP 221 W] | 36720 | 11500 1135
Ita 50 392 50 0 STEP 21 g0 1] 36120 | 11900 1135
Ih 50 246 50 0 STEP tag || | 36720 | 11900 1135
SCRAM, Loss of Feedwater] 1 50 100 50 0 STEP .75 40 H 3672.0 0.0 1135
26 Pumips 2 (-) i 50 392 50 0 STEP 221 401 1 3672.0 1190.0 1135 to
(First HPCD) v 50 392 50 0 STEP 221 a0 [ vz 360 | irven 1135
Wa 50 450 50 0 STEP 50 a0l w2l 18360 | 11900 1135
Vb 50 507 50 0 STEP 279 a | v2] wseo | oo 1135
% 50 565 50 0 STEP 308 40 2] 18360 | 1190.0 1135
0 150 30 150 T30 6 To0 I 260.0 11350 5SS
s 150 50 150 1380 261 100 ol 150.0 1135.0 1135
I 125 50 125 1380 196 88 ol 150.0 1135.0 1135
. e " 100 50 100 1380 130 75 ol 1500 11350 50
27 SCRAM, Lass of Feedwater I 130 50 150 1380 261 100 o 2000 1135.0 1135 10
Pumps 3 (-} W 150 S0 150 1380 261 100 0| 0o 1135.0 1135
1Va 247 50 247 1340 std 149 o | w2 weo 1135.0 138
Vb 38 50 343 1380 764 197 o] wz] 1o 1135.0 1135
v 140 50 140 1380 1017 245 o ) a] won 11350 1135

For notes, sce last page of table.
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o ﬁswuctural Integrity Associates, Inc.

X : Table 1: Thermal Cycle Definitions for Feedwater Line (continued)
‘Thermal Conditions (2) g Prossurc Conditions ] No.
‘Transient Description (1} Piping Oper. Temp. T T it Time Rate Tag Flow| Pinit Pitnal of
Cycle Reglon (3) . {°F) °F) (°F) (sec.) ("F/hr) °F) (ay[Ratio] (gpm)(4) (psig) (pslp) Cycles (1)
T TS TS0 ] D STEP 750 o T T 1 11350 135
lla 150 150 150 0 STEP 150 o] 1 1500 |- 11350 | Ji3s
b 125 125 125 0 STEP 125 af 1 1500 | 11359 1135
ST I 100 100 100 0 STEP 100 o f 150.0 50.0 50
28 SCRAM, Loss of Fordwator 1l 150 150 150 0 STEP 150 o 1 200.0 11350 1135 10
Pumps 4 (+) v 150 150 150 0 STEP 10 | o 2] oo fonzsoe |ogiss
Wa 288 247 288 0 STEP 268 o 1zl oo 11350 1135
Vb 427 343 427 0 STEP 385 ol 2] oo | n3s0 1135
v 565 340 565 0 STEP 503 o ]2l 00 | 13so 1135
T 50 150 30 7 STEP 00 (300 | 27540 | 11350 R85
ila 50 150 50 0 STEP wo {30 1] 27540 | 11350 885
11b 50 125 50 0 STEP 88 | 30] 1 | 27540 | 11350 485
SCRAM, Loss of Focdwater i 50 100 50 0 STEP 75 0] 1| 2540 | 1i3se 885
29 Pumps § () m 50 150 50 0 STEP w0 P30 0| 27540 [ 1350 | . sss 10
" (Second HPCT) v 50 150 50 0 STEP w0 | 30] w2] 13770 | 11350 885
tva 50 28 50 N STEP w9 130) 2] 13m0 | nsse 485
1Vb 50 427 50 0 STEP 239 |30 wz{-13770 | 11350 885
v 50 565 50 0 STEP 38 3o il 13770 | 1i3so §85
1 750 %0 150 3060 1% Too 0] 1] 2000 5.0 1060
lta 150 50 150 3060 18’ 100 ol 1 150.0 RRS.0 1060
) ] i 125 50 125 3060 RS 88 0] 1 150.0 885.0 1060
. : o I 100 50 100 3060 59 75 o] 1 150.0 885.0 50
30 SCRAM, Loss of Fecdwater it 150 50 150 3060 1ne 100 of 1 360.0 885.0 1060 10
Pumps 6 (+):+ v 150 50 150 3060 113 100 o) 2] 1000 #85.0 1060
Va 247 50 247 3060 232 149 o] 12] 1000 885.0 1060
b 43 50 343 3060 345 197 o Pzl tooo | -sese 1060
v 140 50 440 3060 459 245 o Lzl 1000 45.0 1060
| 150 150 150 0 STEP 150 o] 1T 2000 [ tos0o 1135
lta 150 150 150 0 STEP 150 o1 1500 | 10600 | 1135
. . b 125 125 125 0 © STEP 125 p o] 1] 100 | 10600 1135
SCRAM, Loss of Feedwater i 100 100 160 0 STEP 100 of 1| 1500 50.0 50 o
3 Pumps 7 (+) il 150 150 150 0 STEP 150 o] 1 2000 1060.0 1135
: v 150 150 150 0 STEP 150 o | v2] 100 | tos00 | 1135
. Wa 283 247 283 0 STEP | 265 o w2l 1000 | 106000 [ 1135
Vb 416 343 416 0 STEP 380 o | 2] 000 | tos0.0 1135
v 549 440 549 0 STEP 495 ) o an| 1000 | 10600 1135
i 50 150 50 0 STEP 100 7] 1 [ 15606 | 11350 | 675
: Ifa 50 150 50 0 STEP 100 7] 1 1s60.6 | 11350 675
X b 50 125 50 0 STEP 88 ] v ] iseos | 11350 675
SCRAM, Loss of Feedwater I 50 100 50. 0 STEP 75 171t | 15606 500 675
32 Pumps 8 (-) 1 50 150 50 0 STEP 100 i7] 1] 15606 | 11350 675 10
(Third HPCL) v 50 150 50 0 STEP 100 17| 12} 7803 1135.0° 675
IVa 50 283 50 0 STEP - 167 | 2] 7803 1135.0 675
Vb 50 416 50 0 STEP 233 17| 2] 703 ] ni3se 675
) v 50 549 50 0. STEP 300 171 2] 7803 | 11350 675
T 150 0 150 - 300 1300 100 ot | 200071 6750 675
fta 150 50 150 300 1200 . 0 {0l 1 150.0 675.0 675
) i 125 50 125 300 900 88 of 1 150.0 675.0 675
o i 100 50 100 300 600 s ol 150.0 675.0 50
33 SCRAN:;U';:;Z gf(: ;‘dw““ 1 150 50 150 300 1200 100 of 1 200.0 675.0 675 10
v 150 50 150 300 1200 100 o] 2] 1000 675.0 675
Va 200 50 200 300 1300 125 ol 12] 1000 675.0 675
Vb 250 50 250 300 2400 150 0 f w2l 1000 675.0 675
v 300 50 300 300 3000 175 ola2] 1000 675.0 675
1 T50 150 150 3563 0 150 ] 0] 1| 2000 746.0 1010
. e 150 150 150 8964 0 150 ol 1500 240.0 1010
I 125 125 125 8964 0 125 o 1| 1500 | 2400 1010
e i 100 100 100 8964 0 100 0of 1 150.0 50.0 50
L7l SCRA“:;J;‘::I"; ff)‘d""“" wm 150 " 150 150 8064 0 150 ol 1 2000 |- 1400 1010 10
s v 150 150 150 8964 0 150 o { vz 1000 240.0 1010
Va 283 200 283 8964 33 242 o] 1z} 1000 240.0° 1010
Vb 416 250 416 3964 67 I o] 2] 1000 240.0 1010
v 549 300 549 8964 100 425 o bzl 1000 240.0 1010
i 375 393 375 %0 7030 334 [Tl t | 100980 | 10100 385
la 275 392 275 60. 7020 334 of 150.0 1010.0 8RS '
b 187.5 26 w15 0 g0 3510 07 ol 1500 | 10100 8RS
! i 100 100 100 60 0 100 of 150.0 50.0 50
' 35 |SCRAM.SRY Blowdoun | u 275 392 275 60 -7020 34 Lo 1] 100080 1 10100 885 i
© v 275 i92 275 - 60 7020 34 Lol 12] sowo | iotoo 8RS
IVa 275 392 275 60 7020 | 334 Juof w2 s0se0 [ oo | - sss
Ivb 275 392 275 60 -7020 334 o] 12 5049.0 1010.0 K85
v 275 392 175 9 3020 34 tnof 2] sosmo | ioioe 885
T To0 75 100 500 700 188 EN S RS0 30
lla 100 275 100 900 700 188 o] 150.0 §85.0 50
: b 100 187.5 100 a0 2350 14 ol 1500 3850 50
- . o 1o 100 100 a0 0 (o0 o b 150.0 50.0 50
36 |SCRAM.SRY Blowdown 2 n 100 275 100 |+ 00 -700 188 s || 2754 §85.0 50 b
© v 100 275 100 900 700 188 3z g 885.0 50
Tiva 100 275 100 900 700 188 3 vl ara 8850 50
ivb 100 275 100 900 -700 - 188 szl 885.0 50
v 100 275 100 900 -700 188 1| | 1377 885.0 50
For notes, sce last page of table. ‘
File No.: VY-16Q-311 . Page 7 of 17

Revision: 0

F0306-01R0




g Structural Integrity Associates, Inc.

s for Feedwater Line (continued)

Table 1: Thermal Cycle Definition

Thermal Conditions 2} Pressure Conditiony Na.
Translent Description (1) Piping Oper, Temp. ™ T st Time Rate Teg illl_‘: Pinit Pfinal of
Cyele Reglon (3) (°F) (°F) (°F) (sec.) (°F/hr) °F) (%) [Ratlo] (zpm)(4) (psig) (psig) Cycles (1)
1 100 00 00 0 0 100 I 200.0 0.0 1563
I 100 100 100 0 0 100 0] 150.0 500 1563
itb 100 100 100 0 0 100 0] 150.0 50.0 1563
n 100 100 100 0 Q 100 o1 150.0 500 50
37 Hydrostatic Test (+) m 100 100 100 0 0 100 ol 200.0 500 1563 ]
\Y 100 100 100 0 0 100 o] 2] 1000 500 1563
Va 100 100 100 0 0.0 100 o | 12] 1000 50.0 1563
Wb 100 100 100 0 0.0 100 o1 2] 1000 50.0 1563
\% 100 100 100 0 0 100 0ol izl w00 50.0 1563
] 100 100 100 0 0 100 0l 1 200.0 1563.0 50
la 100 100° 100 0 0 100 o 1 150.0 1563.0 50,
b 100 100 100 0 i 100 I 150.0 1563.0 50
i 100 100 100 0 0 100 o1 150.0 50.0 50
38 Hydrostatic Test (-) ] 100 100 100 0 0 100 [ 200.0 1563.0 50 1
\Y 100 100 100 0 0 100 o 12| 1000 1563.0 50
Va 100 100 100 0 0.0 100 o) 2] tooo 15630 |~ so
Vb 100 100 100 [} 8.0 100 o] 2] 1000 1563.0 50
\% 100 100 100 0 0 100 o {1l 1900 1563.0 50
- T ] 1 392 392 392 50 0 392 T10] 1 | 100980 | 1010.0 1375
SCRAM. T.G. Trip, Reacto lla 392 392 392 60 0 392 o] 150.0 1010.0 1375
Overpressure, and Al Other ith 246 246 246 60 0 246 0 1 150.0 1010.0 1375
Scrams 1 (-) n 100 100 100 60 0 100 011 1500 50.0 50
39 (Includes ! Reactor g 392 392 392 60 0 392 pio] 1 ] 100980 | 10100 1375 289
Overpressure, 228 Other v 392 392 392 60 0 392 no| 12| s049.0 1010.0 1375
SCRAMS and 60 Turbine Va 392 392 392 60 0 392 {10 12 5049.0 1010.0 1375
Generator Trip) Wb 392 392 392 60 0 392 1101 12 5049.0 1010.0 1375
v 392 392 392 60 0 392 ol 2! se400 1010.0 1375
] [ 392 397 392 300 ] 302 R 2754 1375.0 940
SCRAM. T.G. Trip. Reactor lla 392 392 392 900 0 392 o 1 150.0 1375.0 940 /
Querpressure., and All Other 1b 246 246 246 900 0 246 Do 150.0 1375.0 940
Serams 2 (-) I 100 100 100 900 0 100 0ol 1500 50.0 50
40 (Inctudes 1 Reactor i 392 392 392 900 0 392 3] 2754 1375.0 940 289
Overpressure, 228 Other 'S 392 392 392 900 0 392 3 | 2| 1377 1375.0 940
- SCRAMS and 60 Turbine Va 392 392 392 900 0 392 31 2] 1317 1375.0 240
Generator Trip) Vb 392 392 392 900 0 392 3 w2 1377 13750 940
v 392 392 392 900 0 392 3 Ll 1377 1375.0) 940
- T 392 392 392 500 0 392 EN 275.4 940.0 1010
SCRAM. T.G. Trip. Reactor) I 392 392 392 900 0 392 0ol 150.0 940.0 1010
Overpressure, and Al Other, b 246 246 246 900 0 246 0o} 1 150.0 940.0 1010
Scrams 3 (-) 1 100 100 100 900 0 100 [ 150.0 50.0 50
41 (Includes | Reactor n 392 392 392 900 0 392 L | 275.4 940.0 1010 249
Overpressure, 228 Other v 392 392 392 900 0 392 3tz] 1377 940.0 1010
SCRAMS and 60 Turbine Va 392 392 392 900 0 392 3 )] 1317 940.0 1010
Generator Trip) Vb 192 392 392 900 [\ 392 3 ) ] 1377 940.0 1010
v 392 392 392 900 0 392 3 L] 1377 940.0 1010
T 125 T00 125 60 1500 113 0] 1 300.0 T010.0 1010
Na 125 100 125 60 1500 113 o] 1 150.0 1010.0 1010
b 125 100 125 60 750 6. | o | 1 150.0 1610.0 1010
N It 100 100 100 60 0 100 [ 150.0 500 50
a2 Hot Sé“"‘:.by; f“f‘"“‘” i 125 100 125 60 1500 13 ol 17| 2000 [ 10100 1010 300
yeling 1(+) v 125 100 125 60 1500 113 0| 2] 1000 1010.0 1010
Va 180 100 180 60 4300 140 o | 2| 1000 10100 1010
Vb 235 100 235 60 8100 16% 0ozl 100 10100 1010
\ 290 100 290 60 11400 195 o | 12] toos 1010,0 1010
T 150 25 150 210 329 138 0 ! 300.0 10100 1010
ila 150 125 150 210 129 138" 0o 1 150.0 1010.0 1010
1 125 125 125 210 214 19 [ 150.0 1910.0 1010
1 100 100 100 210 0 100 ol 1 150.0 50,0 50
43 Hot Standby. Feedwater 1 150 125 150 210 429 138 o 1| 200 | 10100 | 1000 300
Cyeling 2 (+} v 150 125 150 210 429 138 6] 12] 1000 1010.0 1010
WVa 283 180 283 210 1766 232 o) 2] 1000 1010.0 e
Vb 416 235 116 210 3103 326 o { 12| 1000 1010.0 1010
v 549 290 549 210 4440 420 o {1l 1000 1010.0 1010
For notes, sce next page.
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ﬁ Structural Integrity Associates, Inc.

Table 1: Thermal Cycle Definitions for Feedwater Line (concluded)

Notes: : /
1.  From Reference [13].
2. Normal operating conditions are 1,010 psig, 549°F (steam dome), 392°F (feedwater), and 4590
gpm (feedwater nozzle) [14].
3. SeeFigure 1.
4. For the transients where flow is stopped, the natural convection heat transfer coefficient
was used. The same approximate value was used within each region. These values are:
e 200 gpm for Regions [ and IIl.
e 150 gpm for Regions 11, Ila, and 1b.
e 100 gpm for Regions [Vand V. -
File No.: VY-16Q-311 » Page 9 of 17
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Figure 1: Feedwater/HPCI Piping from Anchor HD-36 to RPV Nozzles N-4A and N~4B
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3.0 ASSUMPTIONS/DESIGN INPUT

In order to take advantage of improvements in the ASME Code that result in a lower calculated fatigue
usage, this evaluation is done to the ASME Boiler and Pressure Vessel Code, Section III, 1998 Edition
with 2000 Addenda [9]. The 1998 Edition of Section III (with 2000 Addenda) has been accepted by the
US NRC for use in design analyses. Although there are a few restrictions on the application of this
Edition, they involve the use of optional increased allowables that are not being used in this calculation.

A piping model was created using PIPESTRESS [1]. The calculation [2] that had previously analyzed the
‘subject Class 1 feedwater piping contains the ADLPIPE input file used to create the PIPESTRESS input
file for this evaluation. Valve dimensions and properties were also obtained from the ADLPIPE input file.
The piping model is composed of one carbon steel grade (maximum carbon content of 0.30 %) [2].
Temperature dependent material properties were used with values obtained from Reference [5]. Table 2
summarizes these values. The resulting PIPESTRESS model (including boundary conditions) is shown in
Figure 1. The drawings for both feedwater loops [3, 4] and the HPCI line [7] were also consulted to aid in
building the PIPESTRESS model. .

Assumptions:

1) The weight of insulation is included in the analys1s and PIPESTRESS calculates the heat transfer
- effects of insulation.

2) Node 545 is the end of the as-modeled HPCI piping system. This is appropriate because of the

distance from the HPCI/Feedwater tee, six plpe supports in the segment and multiple pipe direction
changes. .

The feedwater and HPCI line sizes are specified in the previous calculation [2] and are shown in
Table 3.

File No.: VY-16Q-311 Page 11 of 17
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Table 2: Material Properties for Feedwater System Class 1 Pipihg [2 App. E, 5]

SA 106 B and SA-234 WPB (Carbon Silicon Steel, C-Si)
Coefficient Mean Design
of Linear | Coefficientof | Yield | Stress
Young's Thermal Thermai Thermal Thermal Stress | Intensity
Temperature | Modulus | Expansion | Expansion'”’ | Conductivity'” | Diffusivity!” S, Sn
(°F) (x10° psi) | (in/100 1) | (107 infin/°F) | (btushr/it°F) (ft*/hr) (ksi) | (ksi)
50 29.6 0% 35.0 20.0
70 29.5 0 6.4 27.5 0.529 35.0 20.0
100 29.3 0.2 27.6 0.512 35.0 20.0
150 L -27.6 0.496 .
200 - 28.8 1.0 : - 276 0.486 32.1 20.0
250 27.4 0.467 ]
300 28.3 1.9 27.2 ' 0.453 31.0 20.0
350 27.0 0.440
400 27.7 2.8 .26.7 0.428 29.9 20.0
450 ' ' 26.3 0.413 ;
500 27.3 3.7 25.9 - 0.398 28.5 18.9
550 - 25.5 0.387
600 26.7 4.7 25.0 0.374 26.8 |+ 173

Notes:
1. These properties are used for the transient analysis only.
2. Assumed equivalent to the value at 70°F.

The material properties applied in the analyses are taken from ASME Section Il Part D 1998 Edition with 2000
Addenda. This is consistent with information provided in the Design Input Record (page 13 of VY EC No.
1773, SI File No. VY-16Q-209). The use of a later code edition than that used for the original design code is
acceptable since later editions typically reflect more accurate material properties than was published in prior
Code editions. '
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Table 3: Feedwater/HPCI Piping Size Information [2]

16” FW 16” FW 107 147
Cetviasa | obvizda FW HPCT
Pipe Schedule 80 120 120 120
Fittings Schedule 120 . - 120 -
Piping O.D. (in.) 16.0 160 ‘10.75 | 140
gillziﬁ‘%ﬁ;’m- 0.843 1218 0.843 1,093
Wall Gy 1218 0843,
gibp/;)"v cight' 136.46 192.3 89.20 150.7
izrxll:ilzlg?ti(z?b/ft) 14.64 s . e
Note:

1. Weight of contents automatically added by the PIPESTRESS Program.
2. Insulation weight assumed to be consistent with thickness (2 inches) and composmon of
1nsulat10n on the 16” FW upstream of V2-29A.
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4.0 ANALYSIS

Through-wall thermal gradient terms were calculated by the PIPESTRESS program for all of the
transients. Table 1 defines each thermal cycle definition (i.e., transient load case) and the rcglon of the
modeled piping those conditions are applicable.

The forces and moments due to differential thermal expansion need to be included in the fatigue
evaluation. The differential thermal expansion cases as analyzed by the piping program,
PIPESTRESS, correspond to the end temperature and pressure of the transient. Table 4 lists the
thermal expansion cases.

The material properties were obtained from the ASME Code Section 11, 1998 Edition, Part D, with

2000 Addenda [3). E and « are taken at 70°F, and k, p, and c;, are taken at the average temperature
over the range of the individual transients.

The internal heat transfer coefficient h for the transicnts with flow occurring in the pipe is calculated
based on the following relation for forced convection [8]:

h=0.023 Re®® Pr®k/D

Where Re = Reynolds number
Pr = Prandtl number

The heat transfer coetficients were calculated by PIPESTRESS using the above relation. The flow
rates described for each transient in Table 1 were used. For the transients where flow is stopped, the
natural convection heat transfer coefﬁc(ient was used. The formula for h is [8]:

h=0.55 (Gr Pr)*®K/L

Where Gr = Grashof Number
L = pipe diameter

PIPESTRESS only has the forced convection heat transfer formula built in, so an equivalent flow rate
was determined that would give the same heat transfer coefficient as the free convection coefficient.

As discussed in the next section, the PIPESTRESS input file "FWHPCLFRE" will be run and analyzed
to Section 11, Subsection NB-3600 of ASME 1998 Edition [9] in order to evaluate acceptable fatigue
usage values for the Class 1 feedwater loop A system. The code option available in PIPESTRESS is
the 1998 edition without addenda. This is acceptable as the 1999 and 2000 addenda to the 1998 code
did not change‘th_e fatigue analysis method which PIPESTRESS uses.

A Listing' of the PIPESTRESS input is included as Appendix A.
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Table 4: Thermal Cycle Load Cases

All other
Load| Transients Region I { Region Ila | Region 11b} Reglion I | Region 111 | Region IV | Region IVa Region IVb} Region V Vessel ‘:,:g::::: Regions
] ’ Pressure
Set | Represented | Temp. (°F)] Temp. (°F) | Temp. (°F) | Temp. (°F)| Temp. (°F) | Temp. (°F) | Temp. (°F)| Temp. (°F)] Temp. (°F)| Temp. (°F) (psig) {psig)
1 1 100 100 100 100 100 100 100 100 100 100 5t 1100
2 2,24, 36,38 100 100 100 100 100 100 100 100 100 100 50 30
3 321,34, 43 150 150 125 100 150 130 283 416 349 549 50 1010
4 S 260 260 180 100 260 260 260 260 260 549 50 1010
5 16,8.10,14,16 392 392 246 100 392 392 392 392 392 349 50 1010
6 7 310 310 208 100 310 310 310 310 310 549 50 1010
7 9 280 280 190 100 280 280 280 280 280 549 50 1010
8 11,13, 15 265 265 182.5 100 265 265 265 265 265 549 50 1010
9 12 90 90 95 100 90 90 90 90 90 549 50 1010
10 20 265 265 182.5 100 265 265 360 454 549 549 50 1010
1] 22 150 150 125 100 150 150 225 300 375 375 50 170
12 23 150 150 125 100 150 150 210 270 330 330 50 88
13 25 392 392 246 100 392 392 450 507 565 565 50 1190
14 26 50 50 . 50 50 50 50 50 50 50 565 1138 1135
15 27 150 . 150 125 100 150 150 247 343 440 565 50 1135
16 28 150 150 125 100 150 150 288 427 565 565 50 1135
17 30 150 150 125 100 150 150 247 343 440 555 50 1060
18 31 150 150 125 100 150 150 283 416 549 565 50 1135
19 32 50 50 50 50 50 50 50 50 50 502 675 675
20 33 150 150 125 100 150 150 200 250 300 502 50 675
21 35 275 275 187.5 100 275 275 275 275 275 549 50 885
22 37 100 100 100 100 100 100 100 100 100 100 50 1563
23 39 392 392 246 100 392 392 392 392 392 600 50 1375
24 40 392 392 246 100 392 392 392 392 392 539 50 940
25 41 392 392 246 100 1392 392 392 392 392 549 50 1010
26 17 275 275 187.5 100 275 275 275 275 275 - 539 50 1010
27 19 265 265 182.5 100 265 265 323 382 440 549 50 1010
28 4 100 100 100 100 100 . 100 100 100 100 549 50 1010
29 18 100 100 100 100 100 100 100 100 100 539 - 50 1010
30 42 125 125 112.5 100 125 125 180 235 P 290 549 50 1010
31 29 50 50 50 50 50 50 50 50 __ 50 532 885 885
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5.0 RESULTS OF ANALYSIS

Since the piping at VY was designed in accordance with USAS B31.1 methodology, fatigue analysis
does not exist for the piping. Therefore, fatigue calculations are being developed for selected locations
in the Class 1 piping systems at VY. This will result in detailed, Class 1 fatigue calculations for each

_ selected location. Piping models and transient definitions have been developed for the Class 1 portion
of the feedwater system, as documented in the previous sections of this calculation.

The limiting total fatigue usage for the analyzed feedwater/HPCI piping system occurs at Node 155 on
the riser to the feedwater nozzle. The total usage at this location is U = 0.1661 (per the PIPESTRESS
report FWHPCIL.PRF) which passes Class 1 fatigue evaluation. The second highest total fatigue usage
for the analyzed feedwater/HPCI piping system occurs at Node 175, the 16” to 10” reducer on the
feedwater piping. The total usage at this location is U =0.1114 (per the PIPESTRESS report
FWHPCIL.PRF) which passes Class 1 fatigue evaluation. The environmental fatigue multiplier to use
from Reference [10] is 1.74. The total usage including environmental effects is therefore 0.289.

Appendix B contains the fatigue usage summary for node 155.
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~ APPENDIX A
PIPESTRESS INPUT FILE ("FWHPCILFRE")

(Pages Al — A38)
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IDEN JB=2 *Job number (1. to 9999)
Cpb=1 *1=ASME Section III
VA=0 *0=Calculate Z2=Verify
GR=-Y *Direction of gravity
IU=1 *Input units 0=SIU 1=UsA
OU=1 *Qutput units 0=SIU 1=USA
CH=$ *Delimiter character
AB=T *FREE errors =abort
PL=$Vermont Yankee$
EN=S$KRES
TITL BL=3 *Modeling option:
- * 3 =uniform mass for static analysis
* lumped mass for dynamic analysis
* rotational inertia ignored .
GL=1 *Report forces/moment 0=Global 2=G et L
SU=1 *Support summary 0=No
Cv=15 *Code version - See Manual
HS=1 *Highest 20 stress ratios for each case
MD=1 *Hot modulus
TI=$Vermont Yankee Feedwater Piping$
$SI Fatigue Analysis$
FREQ RF=1 RP=8 FR=33 MP=20 MX=70 TI=$SEISMICS
*
******************“k**************;k***
*%%x THERMAL CYCLE LOAD CASES****
L2 RS SRR ES SRS REEERREEEEEE RS EEEEEERE X IE S
. LCAS RF=0 CA=1 TY=0 TI=$LC-1$ *TC-1 ]
LCAS RF=0 CA=2 TY=0 TI=SLC-2$ *TC-2,24,36,38
LCAS RF=0 CA=3 TY=0 TI=$LC-3$ *TC-3,21,34,43 . -
LCAS RF=0 CA=4 TY=0 TI=$LC-4$ *TC=-5
LCAS RF=0 CA=5 TY=0 TI=$LC-5% *TC-6,8,10,14,16
LCAS RF=0 CA=6 TY=0 TI=$LC-6$ *TC-7
LCAS RF=0 CA=7 TY=0Q TI=$LC-7$ *TC-9 -
LCAS RF=0 CA=8 TY=0 TI=S$LC-8$ *TC-11,13,15
LCAS RF=0 CA=9 TY=0 TI=$LC-9$ *TC-12
LCAS RF=0 CA=10 TY=0 TI=$LC-10$ *TC-20
LCAS RF=0 CA=11 TY=0 TI=S$LC-115$ *TC-22
LCAS RF=0 CA=12 TY=0 TI=S$LC-12% *TC-23
LCAS RF=0 CA=13 TY=0 TI=$LC-13$ *TC-25
LCAS RF=0 CA=14 TY=0 TI=SLC-145$ *TC-26, 29
LCAS REF=0 CA=15 TY=0 TI=$LC-15$% *TC-27
LCAS RF=0 CA=l16 TY=0 TI=SLC-16$ *TC-28
LCAS RF=0 CA=17 TY=0 TI=$LC-17$ *TC-30
LCAS REF=0 CA=18 TY=0 TI=$LC-18% *TC-31
LCAS RF=0 CA=19 Ty=0 TI=SLC-19%  *TC-32
LCAS RF=0 CA=20 TY=0 TI=$LC-20% *TC-33
LCAS RF=0 CA=21 TY=0 TI=$LC-21$% *TC-35
LCAS RF=0 CA=22 TY=0 TI=$LC-22$% *TC-37
LCAS RF=0 CA=23 TY=0 TI=$LC-23% *TC-39
LCAS RF=O‘CA=24 TY=0 TI=$LC-243 *TC-40
LCAS RF=0 CA=25 TY=0 TI=$LC-25$ *TC-41
LCAS RF=0 CA=26 TY=0 TI=$LC-26$ *TC-17
LCAS RF=0 CA=27 TY=0 TI=S$SLC-275 *TC-19
LCAS RF=0 CA=28 TY=0 TI=S$LC-285 *TC-4
LCAS RF=0 CA=29 TY=0 TI=S$LC-29$ *TC-18
LCAS RF=0 CA=30 TY=0 TI=S$LC-30$% *TC-42
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LCAS RE=0 CA=31 TY=0 TI=SLC-31 *TC-29

-LCAS RF=6 CA=32 TY=6 TI=S$SAMS

Jeode ok K Kk ok ok ke ok ok ok ok ko ok K bk ok ok

*xkx WEIGHT CASES****
EE RS R EE S EFEREEEEEEFEE RS
LCAS CA=101 RF=1 TY=3 TI=$OPERATING WEIGHTS
LCAS CA=102 RF=2 TY=4 TI=$HYDROTEST WEIGHTS

*

khkd Ak hkhk kA bk A A kAT A Tr Ak khhkhd bk khkxkhk

*%*+ THERMAL TRANSIENT CASES****

IR R R R R R RN E RS SRR R EEEREEERSE RS E RS

TCAS CA=201 RP=1 TI=$Design Hydrotest +$
TCAS CA=202 RP=1 TI=$Design Hydrotest -$
TCAS CA=203 RP=1 TI=$Startup +$

TCAS CA=204 RP=1 TI=$TRoll & Inc. PWRL -$
TCAS CA=205 RP=1 TI=$TRoll & Inc. PWR2 +$
TCAS CA=206 RP=1 TI=$TRoll & Inc. PWR3 +$
TCAS CA=207 RP=1 TI=$DlyReduction to 75% -$°
TCAS CA=208 RP=1 TI=$DlyReduction to 75% +$
TCAS CA=209 RP=1 TI=S$WklyReduct to 50% -$
TCAS CA=210 RP=1 TI=$WklyReduct to 50% +$
TCAS CA=211 RP=1 TI=S$LOFWH+TT 1 ~$

TCAS CA=212 RP=1 TI=$LOFWH+TT 2 -§

TCAS CA=213 RP=1 TI=$LOFWH+TT 3 +$

TCAS CA=214 RP=1 TI=SLOFWH+TT 4 +$ .
TCAS CA=215 RP=1 TI=$LOFWH+PFWHTR Byp -$
TCAS CA=216 RP=1 TI=$LOFWH+PFWHTR Byp +$
TCAS CA=217 RP=1 TI=$SCRAM+TT+AllOtrScm -$
TCAS CA=218 RP=1 TI=$SCRAM+TT+AllOtrScm -$
TCAS CA=219 RP=1 TI=S$HotStandby 1 +$

TCAS CA=220 RP=1 TI=$HotStandby 2 +$§

TCAS CA=221 RP=1 TI=$HotStandby 3 -$

TCAS CA=222 RP=1 TI=$Shutdown 1 -$

TCAS CA=223 RP=1 TI=S$Shutdown 2 -$

TCAS CA=224 RP=1 TI=$Shutdown 3 -$

TCAS CA=225 RP=1 TI=$SCRAM+LOFWP1l +$

TCAS CA=226 RP=1 TI=$SCRAM+LOFWP2 -$

TCAS CA=227 RP=1 TI=$SCRAM+LOFWP3 +$

TCAS CA=228 RP=1 TI=$SCRAM+LOFWP4 +$

TCAS CA=229 RP=1 TI=$SCRAM+LOFWP5 -$

TCAS CA=230 RP=1 TI=$SCRAM+LOFWP6 +$

TCAS CA=231 RP=1 TI=5SCRAM+LOFWP7 +$

TCAS CA=232 RP=1 TI=$SCRAM+LOFWP8 -5

TCAS CA=233 RP=1 TI=5SCRAM+LOFWP9 +$

TCAS CA=234 RP=1 TI=$SCRAM+LOFWP10+$

TCAS CA=235 RP=1 TI=$SCRAM+SRVBLDN1-5

TCAS CA=236 RP=1 TI=$SCRAM+SRVBLDN2-$

TCAS CA=237 RP=1 TI=$Hydro Test +$

TCAS CA=238 RP=1 TI=$Hydro Test -$

TCAS CA=239 RP=1 TI=$SCRAM+TG+OPresl -$
TCAS CA=240 RP=1 TI=$SCRAM+TG+OPres2 -$
TCAS CA=241 RP=1 TI=$SCRAM+TG+OPres3 -$
TCAS CA=242 RP=1 TI=$HotSby FWcyc +$

TCAS CA=243 RP=1 TI=$HotSby FWcyc +$

2R R R R ERE RS SR SR EEEE SN

**%x SEISMIC CASES****
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d ok koK ok ok ok ok ok ok ok ok k ok ok ok ok ok ok ok ok

CA=103 EQ=3 EV=1 TY=1 SU=1

RCAS

*

LR R R EEEEEEEEEEEEEEEESERESSESS

****% TOAD COMBINATION CASES *

* ok kkkkkhkkkkk kA khkhkokddhkkkkkkhk

CCAS RF=1 CA=104

© ME=

1 FL=1

CCAS RF=1 CA=401 SS=1 ME=1 EQ=3
CCAS RF=1 CA=402 S$S=1 ME=3 Fl=1

CCAS RF=1 CA=403 SS=1 ME=3

*

dok ok ok ok kok ok ok ok ok ok ok ok ok ok ko

**x% LOAD SETS****

khkkkhkhkhkdkkkhkkkdkhrk

LO=1 FX=1 FY=1 FzZ=1 TI=$OBE INERTIAS

C1=103 CY=10 TI=$0BES .
Cl=102 C2=103 TI=$EQUATION 9 LEVEL B$ .
C1=103 C2=6 C3=32 TI=$NORMAL+OBES$

Fl=-1 C1=103 C2=6 C3=32 TI=$NORMAL-OBES$

7

*RF field is the highest temperature and pressure of the transient

*PR and MO fields are the final temperature and pressure of the transient
LSET RF=1 RP=1 CY=120 PR=1 MO=1 TR=+201 TI=$Design Hydrotest + LS-1$%
LSET RF=2 RP=1 CY=120 PR=2 MO=2 TR=-202 TI=$Design Hydrotest - LS-25%
LSET RF=3 RP=1 CY=300 PR=3 MO=3 TR=+203 TI=$Startup + LS~-3$%
LSET RF=3 RP=1 CY=610 PR=28 MO=28 TR=-204 TI=S$TRoll & Inc. PWR1l - LS-4$%
LSET RF=4- RP=1 CY=599 PR=4 MO=4 TR=+205 TI=5TRoll & Inc. PWR2 + LS-5%
LSET RF=5 RP=1 CY=599 PR=5 MO=5 TR=+206 TI=$TRoll & Inc. PWR3 + 1L.8-6$
LSET RF=5 RP=1 CY=10000 PR=6 MO=6 TR=-207 TI=$DlyReduction to 75% - LS-7$
LSET RF=5 RP=1 CY=10000 PR=5 MO=5 TR=+208 TI=$DlyReduction . to 75% + LS-8$%
LSET RF=5 RP=1 CY=2000 PR=7 MO=7 TR=-209 TI=$WklyReduct to 50% - LS-98
LSET RF=5 RP=1 CY=2000 PR=b> MO=5 TR=+210 TI=$WklyReduct to-50% + L5-10$
LSET RF=5 RP=1 CY=310 PR=8 MO=8 TR=-211 TI=SLOFWH+TT 1 - L5-118
LSET RF=8 RP=1 CY=10 PR=9 MO=9 TR=-212 TI=SLOFWH+TT 2 - LS-12$
LSET RF=8 RP=1 CY=10 PR=8 MO=8 TR=+213 TI=SLOFWH+TT 3 + LS-13%
LSET RF=5 RP=1 CY=10 PR=5 MO=5  TR=+214 TI=$LOFWH+TT 4 + L5-148
LSET RF=5 RP=1 CY=70 PR=8 MO=8 TR=-215 TI=SLOFWH+PFWHTR Byp - ‘LS-15$
LSET RF=5 RP=1 CY=70 PR=5 MO=5 TR=+216 TI=S$LOFWH+PFWHTR Byp + LS-168
LSET RF=5 RP=1 CY=289 PR=26 MO=26 TR=-217 TI=$SCRAM+TT+All0trScm - LS-17$
LSET RF=26 RP=1 CY=289 PR=29 MO=29 TR=-218 TI=$SCRAM+TT+Al110trScm - L5-18$
LSET RF=27 RP=1 CY=300 PR=27 MO=27 TR=+219 TI=$HotStandby 1 + L5-19%
LSET RF=10 RP=1 CY=300 PR=10 MO=10 TR=+220 TI=$HotStandby 2 + LS-20$
LSET RF=10 RP=1 CY=300 PR=3 MO=3- TR=-221 TI=$HotStandby 3 - L35-21%
- LSET RF=3 RP=1 CY=300 PR=11 MO=11 TR=-222 TI=$Shutdown 1 - LS-228
LSET RF=11 RP=1 CY=300 PR=12 MO=12 TR=-223 TI=$Shutdown 2 - 1L5-23%
LSET RF=12 RP=1 CY=300 PR=2 MO=2 TR=-224 TI=S$Shutdown 3 - LS-24$
LSET RF=13 RP=1 CY=10 PR=13 MO=13 TR=+225 TI=$SCRAM+LOFWP1l + L8-25%
LSET RF=13 RP=1 CY=10 PR=14 MO=14 TR=-226 TI=$SCRAM+LOFWP2 - L5-26$%
LSET RF=15 RP=1 CY=10 PR=15 MO=15 TR=+227 TI=$SCRAM+LOFWP3 + LS-278
LSET RF=16 RP=1 CY=10 PR=16 MO=16 TR=+228 TI=$SCRAM+LOFWP4 + LS-28%
LSET RF=16 RP=1 CY=10 PR=31 MO=31 TR=-229 TI=$SCRAM+LOFWP5 - LS-298
‘LSET RF=17 RP=1 CY=10 PR=17 MO=17 TR=+230 TI=$SCRAM+LOFWP6 + LS-30$
LSET RF=18 RP=1 CY=10 PR=18 MO=18 TR=+231 TI=$SCRAM+LOFWP7 + LS~-31$
LSET RF=18 RP=1 CY=10 PR=19 MO=19 TR=-232 TI=$SCRAM+LOFWP8§ - Ls-32§
LSET RE=20 RP=1 CY¥=10 PR=20 MO=20 TR=+233 TI=$SCRAM+LOFWPY9 + LS-33%
LSET RF=3 RP=1 CY¥=10 PR=3 MO=3 TR=+234 TI=S$SCRAM+LOFWP10+ L5-34%
LSET RF=5 RP=1 C¥Y=1 PR=21 MO=21 TR=-235 TI=5SCRAM+SRVBLDN1- LS-35$%
LSET RF=21 RP=1 CY=1" PR=2 MO=2 TR=-236 TI=$SCRAM+SRVBLDN2- - Ls-36%
LSET RF=22 RP=1 Cy=1 PR=22 MO=22 TR=+237 TI=S5Hydro Test + 15-37%
LSET RF=2 RP=1 CY=1 PR=2 MO=2 TR=-238 TI=$Hydro Test - 1LS-38$%
LSET RF=23 RP=1 CY=289 PR=23 MO=23 TR=-239 TI=$SCRAM+TG+OPresl - LS-39$ "
LSET RF=24 RP=1 CY=289 PR=24 MO=24 TR=-240 TI=$SCRAM+TG+OPres?2 - LS-40%
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LSET
LSET
LSET
*

LSET
LSET

Ak hk Ak kk Ak hh* kA Ak AR A Fk kR ko Kk

RF=25 RP=1 C¥=289

RF=30 RP=1 CY=300
RE=3 RP=1 CY=300

RF=6 CY=5 FL=1 PR=
RF=6 CY=5 FL=1 PR=

PR=25 MO=25 TR=-241 TI=$SCRAM+TG+OPresl3 -
PR=30 MO=30 TR=+242 TI=SHotSbyFWcyc +
TR=+243 TI=$HotSbyFWcyc +

PR=

3 Mo=

3

6 MO=402 TI=$NORMAL+OBE LS-132$

6 MO=403 TI=$NORMAL-OBE

*x*% RESPONSE SPECTRA****

kKo ok ok K ok ok ko ok ok ok ok ok ok ok ok ko ok ke ke

*SSE response spectra conservatively used

SPEC FS=0OBE EV=1 ME=3 FP=1 TI=SRESPONSES

Lv=1 DX=1 DY¥=1 DZ=1

DI=X
0.30/0.125 0.80/0.300. 2.00/0.650
~5.00/1.900 5.75/2.850 6.00/3.375
‘14.00/1.325 19.00/1.600 21.00/1.000
DI=Y '
0.30/0.075 1.25/0.250 1.75/0.325
4.40/0.500 4.80/0.600 7.25/0.600
12.00/1.450 16.00/1.900 18.00/1.700
36.00/0.325 36.10/0.325 36.20/0.325
DI=7Z
0.30/0.150 1.00/0.350 2.00/0.625
5.75/2.950 6.00/3.450 6.25/3.800
15.00/1.300 17.50/1.450 20.00/0.875
R B R E S S S EEEEE RS EEE RS EEEEREEE RS r
**x+* MATERIAL PROPERTIES *#*+**
PR R R EEEEEEEEERESESEREEEEEESEE S
* SA-106 Grade B and SA-234 WPB
MATH CD=106 EX=0 TY=1 *C-Si
*MATD TE=-100 EH=30.2 EX=0 SM=20 SY=35
MATD TE=50 EH=29.6 EX=0 SM=20 SY=35
MATD TE=70 EH=29.5 EX=0  $M=20 SY=35
MATD TE=100 EH=29.3 EX=0.2 SM=20.0 SY=35
MATD TE=200 EH=28.8 EX=1.0 SM=20.0 $Y=32.1
MATD TE=300 EH=28.3 EX=1.9 SM=20.0 SY=31
MATD TE=400 EH=27.7 EX=2.8 SM=20.0 SY=29.9
MATD TE=500 EH=27.3 EX=3.7 SM=18.9 SY=28.5
MATD TE=600 EH=26.7 EX=4.7 SM=17.3 SY=26.8
*** Cross Sectional Properties
*REGION I- LINE 16 INCH FDW-16 SCH. 120 Run
*Anchor HD36 to HPCI brnch
CROS CD=1 OD=16.0 WTI=1.218 MA=204.28
S0=1 §T=1 IN=0
*FEEDWATER Valves - V2-27A, V2-28A, V2-29A

CROS

*REGION III-

CROS

CD=2 0D=24.0

S0=1 §8T=1

CDh=3 0D=16.0

SCc=1 S5T=1

KL=1

WT=2.436 MA=0.12
IN=0
LINE 16 INCH-FDW-16 SCH.
*Piping Downstream of Valve V2-29A TO FW TEE
WT=0.843 MA=151.1

IN=0 - o

80

*REGION ITII- LINE 16 INCH FDW-16 SCH. 120
*Fittings Downstream of Valve V2-29A TO FW TEE

CROS

CD=4 .0D=16.0

S0=1 ST=1

WT=1.218 MA=204.28
IN=0

L5-133$

8

725 3.50/1.000
375 9.00/3.000
.800 30.00/0.700

3.00/0.
8.25/3.
22.00/0
D
2.40/0.450 2.
7.50/0.700 8
20.00/0.750
36.30/0.325

75/0.475
.50/0.700
.00/0.450
.40/0.325

'4.00/1.000 4.
8.75/3.800
.00/0.650 .

50/1.400
.00/2.625
.00/0.650

from 5 to 10

LS-41%
LS-428%
1LS-43$

4.40/1.200
10.00/2.400
36.00/0.650

3.80/0.500
10.00/0.925
30.00/0.350
36.50/0.325

5.00/2.000
12.0/2.150
36.10/0.650
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*REGION IV & V- LINES 10 INCH INCH FDW-21 AND 10 INCH FDW 19 SCH. 120
*Piping Downstream of FW TEE TO NOZZLES
CROS CD=5 0D=10.75 WT=0.843 MA=98.12
: 30=1 ST=1 IN=0 , ‘ :
*REGION II- LINE 14 INCH HPCI-15A SCH. 120 FROM NODE 10 TO 547
CROS CD=6 0D=14.0 . WI=1.093 MA=161.35 i
SO=1 ST=1 IN=1

*REGION II- HPCI Valves
CROS CD=7 0OD=21.0 WT=2.186 MA=0.12

. SO=1 ST=1 IN=1 KL=l

*
Tk ok kkkkkkhdkkdhkhkhhkhhkhkki

* STRUCTURE AND LOADS

DESN TE=400.0 PR=1900.0 *FEEDWATER AND HPCI PIPING

*Same for all regions except II
OPER CA=1 TE=100 PR=1100
OPER CA=22 TE=100 PR=1563
OPER CA=28 TE=100 PR=1010
OPER CA=29 TE=100 PR=1010

*Same for all regions
OPER CA=2 TE=100 PR=50
CPER CA=19 TE=50 PR=675"
OPER CA=31 TE=50 PR=885

*Unique ] .

OPER CA=3 TE=150 PR=1010
OPER CA=4 TE=260 PR=1010
OPER CA=5 TE=392 PR=1010
OPER CA=6 '~ TE=310 PR=1010
OPER CA=7" TE=280 PR=1010
OPER CA=8 TE=265 PR=1010
"OPER CA=9 TE=90 PR=1010
QPER ‘CA=10 TE=265 PR=1010
OPER CA=11 TE=150 PR=170

OPER CA=12 TE=150 PR=88

OPER CA=13- TE=392 PR=1190
OPER CA=14 TE=50 PR=1135
_OPER CA=15 TE=150 PR=1135
OPER CA=16 TE=150 PR=1135
OPER CA=17 TE=150 PR=1060
OPER CA=18 TE=150 PR=1135

OPER CA=20 TE=150 PR=675
OPER CA=21 TE=275 PR=885

OPER CA=23 TE=392 PR=1375
-QPER CA=24 TE=392 PR=940
OPER CA=25 TE=392 PR=1010
OPER CA=26 TE=275 PR=1010
OPER CA=27 TE=265 PR=1010
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CPER CA=30 TE=125 PR=1010

*

TRAN CA=201 IS=1 FS=1 IT=70 FT=100 TT=1800 FL=200 IP=15 FP=1115 TP=1800
TRAN CA=202 1IS=1 FS=1 IT=100 FT=100 TT=0 FL=200 IP=1115 FP=65 TP=0
TRAN CA=203 IS=1 FS=1 IT=100 FT=150 TT=16164 FL=200 IP=65 FP=1025 TP=16164
TRAN CA=204 1IS=1 FS=1 IT=150 FT=100 TT=0 FL=1377 IP=1025 FP=1025 TP=0
TRAN CA=205 IS=1 FS=1 IT=100 FT=260 TT=0 FL=1377 IP=1025 FP=1025 TP=0
TRAN CA=206 IS=1 FS=1 IT=260 FT=392 TT=1800 FL=9180 IP=1025 FP=1025 TP=1800
TRAN CA=207 IS=1 FS=1 IT=392 FT=310 TT=900 FL=6885 IP=1025 FP=1025 TP=900
TRAN CA=208 IS=1 FS=1 IT=310 FT=392 TT=900 FL=6885 IP=1025 EFP=1025 TP=900
TRAN CA=209 IS=1 FS=1 IT=392 FT=280 TT=1800 FL=4590 IP=1025 FP=1025 TP=1800
TRAN CA=210 1S=1 FS=1 1IT=280 FT=392 TT=1800 FL=4590 IP=1025 FP=1025 TP=1800
TRAN CA=211 IS=1 FS=1 IT=392 FT=265 TT=1800 FL=4590 IP=1025 FP=1025 TP=1800
TRAN CA=212 IS=1 FS=1 IT=265 FT=90 TT=360 FL=1377 IP=1025 FP=1025 TP=360
TRAN CA=213 IS=1 FS=1 IT=90 FT=265 TT=900 FL=1377 IP=1025 FP=1025 TP=900
TRAN CA=214 IS=1 FS=1 IT=265 FT=392 TT=1800 FL=4590 IP=1025 FP=1025 TP=1800
TRAN CA=215 IS=1 FS=1 IT=392 FT=265 TT=90 FL=9180 IP=1025 FP=1025 TP=9Q
TRAN CA=216 IS=1 FS=1 IT=265 FT=392 TT=180 FL=9180 IP=1025 FP=1025 TP=180
TRAN CA=217 1IS=1 FS=1 IT=392 FT=275 TT=60 FL=10098 IP=1025 FP=1025 TP=60
TRAN CA=218 IS=1 FS=1 IT=275 FT=100 TT=900 FL=275.4 IP=1025 FP=1025 TP=900
TRAN CA=219 *IS=1 FS=1 IT=265 FT=265 TT=0 FL=200 IP=1025 FP=1025 TP=0
TRAN CA=220 *IS=1 FS=1 IT=265 FT=265 TT=0 FL=200 IP=1025 FP=1025 TP=0
TRAN CA=221 IS=1 FS=1 IT=265 FT=150 TT=4140 FL=200 IP=1025 FP=1025 TP=4140
TRAN CA=222 1IS=1 FS=1 IT=150 ¥FT=150 TT=0 FL=200 IP=1025 FP=185 TP=0
TRAN CA=223 IS=1 FS=1 IT=150 FT=150 TT=0 FL=200 IP=185 FP=103 TP=0
TRAN CA=224 IS=1 FS=1 IT=150 FT=100 TT=8280 FL=200 IP=103 FP=65 TP=8280
TRAN CA=225 IS=1 FS=1 IT=392 FT=392 TT=12 FL=200 IP=1025 FP=1205 TP=12
. TRAN CA=226 1IS=1 FS=1 IT=392 FT=50 TT=0 FL=3672 IP=1205 FP=1150 TP=0
TRAN CA=227 IS=1 FS=1 IT=50 FT=150 TT=1380 FL=200 IP=1150 FP=1150 TP=1380
TRAN CA=228 IS=1 FS=1 IT=150 FT=150 TT=0 FL=200 IP=1150 FP=1150 TP=0
TRAN CA=229 IS=1 FS=1 IT=150 FT=50 TT=0 FL=2754 IP=1150 FP=900 TP=0
TRAN CA=230 IS=1 FS=1 IT=50 FT=150 TT=3060 FL=200 IP=900 FP=1075 TP=3060
TRAN CA=231 1IS=1 FS=1 IT=150 FT=150 TT=0 FL=200 IP=1075 FP=1150 TP=0
TRAN CA=232 IS=1 FS=1 IT=150 FT=50 TT=0 FL=1560.6 IP=1150 FP=690 TP=0
TRAN CA=233 IS=1 FS=1 IT=50 FT=150 TT=300 FL=200 IP=690 FP=690 TP=300
TRAN CA=234 IS=1 FS=1 IT=150 FT=150 TT=8964 FL=200 IP=255 FP=1025 TP=8964
TRAN CA=235 IS=1 FS=1 IT=392 FT=275 TT=60 FL=10098 IP=1025 FP=900 TP=60
TRAN CA=236 IS=1 FS=1 IT=275 FT=100 TT=900 FL=275.4 IP=900 FP=65 TP=900
TRAN CA=237 IS=1 FS=1 IT=100 FT=100 TT=0 FL=200 IP=65 FP=1578 TP=0
TRAN CA=238 IS=1 FS=1 IT=100 FT=100 TT=0 FL=200 IP=1578 FP=65 TP=0 .
TRAN CA=239 IS=1 FS=1 IT=392 FT=392 TT=60 FL=10098 IP=1025 FP=1390 TP=60
TRAN CA=240 IS=1 FS=1 IT=392 ET=392 TT=%00 FL=275.4 IP=1390 FP=955 TP=900
TRAN CA=241 IS=1 FS=1 IT=392 FT=392 TT=900 FL=275.4 IP=955 FP=1025 TP=900
TRAN CA=242 IS=1 FS=1 IT=100‘ FT=125 TT=60 FL=200 IP=1025 FP=1025 TP=60
TRAN CA=243 IS=1 F5=1 IT=125 FT=150 TT=210 FL=200 IP=1025 FP=1025 TP=210

PATIR CA=201 C0=27.6 DI=0.521 EX=6.4 * Tavg=85
PAIR CA=202 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=203 C0=27.6 DI=0.504 EX=6.4 * Tavg=125
PAIR CA=204 CO=27.6 DI=0.504 EX=6.4 * Tavg=125
PAIR CA=205 C0=27.6 DI=0.490 EX=6.4 * Tavg=180

- PARIR CA=206 CO=27.1 DI=0.446 EX=6.4 * Tavg=326
PAIR CA=207 CO=27.0 DI=0.440 EX=6.4 * Tavg=351
PAIR CA=208 CO0=27.0 DI=0.440 EX=6.4 * Tavg=351
PAIR CA=209 CO=27.1 DI=0.444 EX=6.4 * Tavg=336
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PAIR CA=210 CO=27.1 DI=0.444 EX=6.4 * Tavg=336
PAIR CA=211 CO=27.1 DI=0.445 EX=6.4 * Tavg=329
PAIR CA=212 CO=27.6 DI=0.490 EX=6.4 * Tavg=178
PAIR CA=213 C0=27.6 DI=0.490 EX=6.4 * Tavg=178
PAIR CA=214 CO=27.1 DI=0.445 EX=6.4 * Tavg=329
PAIR CA=215 CO=27.1 DI=0.445 EX=6.4 * Tavg=329
PAIR CA=216 CO=27.1 DI=0.445 EX=6.4 * Tavg=329 -
'PAIR CA=217 CO=27.1 DI=0.444 EX=6.4 * Tavg=334
PAIR CA=218 CO=27.6 DI=0.488 EX=6.4 * Tavg=188
PAIR CA=219 C0=27.3 DI=0.463 EX=6.4 * Tavg=265
PAIR CA=220 CO=27.3 DI=0.463 EX=6.4 * Tavg=265
PAIR CA=221 CO=27.6 DI=0.483 EX=6.4 * Tavg=208
PAIR CA=222 CO=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=223 CO=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=224 CO=27.6 DI=0.504 EX=6.4 * Tavg=125
PAIR CA=225 C0=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=226 CO=27.5 DI=0.478 EX=6.4 * Tavg=221
PAIR CA=227 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=228 CO=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=229 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=230 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=231 CO=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=232 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=233 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=234 C0=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=235 C0=27.1 DI=0.444 EX=6.4 * Tavg=334
PAIR CA=236 CO=27.6 DI=0.488 EX=6.4 * Tavg=188

" PAIR CA=237 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=238 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=239 CO=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=240 CO=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=241 CO=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=242 CO=27.6 DI=0.508 EX=6.4 * Tavg=113
PAIR CA=243 C0=27.6 DI=0.500 EX=6.4 * Tavg=138

*

*REGION I GEOMETRY

* RUN 1 FROM ANCHOR

MATL
CROS
COOR
JUNC
TANG
TANG

CD=106
CD=1
PT=5
PT=5
PT=9
PT=10

HD36 TO HPCI brnCH- FDW-16 LINE A

AX=0 AY=0 AZ=0 *ANCHOR HD36 -

DZ=-2

w75 EW=1
DZ=-1 *WELDING TEE PER ANSI B16.9

*QOPER cards same

*

TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

CA=201
CA=202
CA=203
CA=204
CA=205
CA=206

IS=1
Is=1
IS=1
IS=1
IS=1
IS=1

as those for region I

FS=1 IT=70 FT=100 TT=1800 FL=200 IP=15 FP=1115 TP=1800

FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=

100
100
150
100
260

FT=100 TT=0 FL=200 IP=1115 FP=65 TP=0

FT=150 TT=16164 FL=200 IP=65 FP=1025 TP=16164
FT=100 TT=0 FL=1377 IP=1025 FP=1025 TP=0
FT=260 TT=0 FL=1377 IP=1025 FP=1025 TP=0
FT=392 TT=1800 FL=9180 IP=1025 FP=1025 TP=1800
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TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

" TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

T
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR

Ca=207
CA=208
CA=209
CA=210
CA=211
CA=212
CA=213
CA=214
CA=215
CA=216
CA=217
CA=218

CA=219,

CA=220
ca=221
CA=222
CA=223
CA=224
CA=225
CR=226
CA=227
CA=228
CA=229
CA=230

Ca=231,

CA=232
CA=233
CA=234
CA=235
CA=236
CA=237
CA=238
CA=239
CA=240
Ca=241
CA=242
CA=243

CA=201
CA=202
CA=203
CA=204
CA=205
CA=206
CA=207
CA=208
CA=209
CA=210
CA=211
CA=212
CA=213
CA=214
CA=215
CA=216
CA=217

Is=1
Is=1
IS=1
Is=1
Is=1
Is=1
Is=1
Is=1
Is=1
Is=1
IS=1
Is=1

FS=1 IT=
FsS=1 IT=
FS=1 IT=
FS=1 IT=
F5=1 IT=
FS=1 IT=

Fs=1 IT=
F5=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=

392
310
392
280
392
265

265
392
265
392
275

FT=310
FT=392
FT=280
FT=392
FT=265

TT=900 FL=6885 IP=1025 FP=1025 TP=900 -
TT=900 FL=6885 IP=1025 FP=1025 TP=900

TT=1800 FL=4590 IP=1025 FP=1025 TP=1800
TT=1800 FL=4590 IP=1025 FP=1025 TP=1800
TT=1800 FL=4590 IP=1025 FP=1025 TP=1800

FT=90 TT=360 FL=1377 IP=1025 FP=1025 TP=360
FS=1 IT=90 FT=265 TT=9%00 FL=1377 IP=1025 FP=1025 TP=900

FT=392
FT=265
FT=392
FT=275
FT=100

TT=1800 FL=4590 IP=1025 FP=1025 TP=1800
TT=90 FL=9180 IP=1025 FP=1025 TP=90
TT=180 FL=9180 IP=1025 FP=1025 TP=180
TT=60 FL=10098 IP=1025 FP=1025 TP=60
TT=900 FL=275.4 IP=1025 FP=1025 TP=900

*IS=1 FS=1 IT=265 FT=265 TT=0 FL=200 IP=1025 FP=1025 TP=0
*I8=1 FS=1 IT=265 FT=265 TT=0 FL=200 IP=1025 FP=1025 TP=0

Is=1
Is=1
Is=1
Is=1
Is=1
Is=1
Is=1

Is=1
18=1
I8=1
Is=1
IS=1
IS=1
Is=1
I1S=1
18=1
IS=1
I1S=1
Is=1
Is=1
Is=1
Is=1

Co=27.
CO=27.
Co=27.
Co=27.
Co=27.
C0=27.
Co=27.
Co=27.
Co=27.
Co=27.
CO=27.
CO=27.
Co=27.
Co=27.

CO=27
Co=27
Co=27

FS=1 IT=
FS=1 1IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
Fs=1 IT=

FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
Fs=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=

DI=0

DI=0

DI=0

DI=0

DI=0

R PR OO PP OO

‘DI=0.
. 445
DI=0.
DI=0.
DI=0.
DI=0.
.445
DI=0.

265
150
150
150

392

392

150
392
275
100
100
392
392
392
100
125

.521
DI=0.
DI=0.
.504
DI=0.
DI=0.
DI=0.
DI=0.
.444

512
504

490
446
440
440

444
490
490
445
445

444

FT=150
FT=150
FT=150
FT=100
FT=392

TT=4140 FL=200 IP=1025 FP=1025 TP=4140
TT=0 FL=200 IP=1025 FP=185 TR=0

TT=0 FL=200 IP=185 FP=103 TP=0

TT=8280 FL=200 IP=103 FP=65 TP=8280
TT=12 FL=200 IP=1025 FP=1205 TP=12

FT=50 TT=0 FL=3672 IP=1205 FP=1150 TP=0

FS=1 IT=50 FT=150 TT=1380 FL=200 IP=1150 FP=1150 TP=1380
*I§=1 FS=1-IT=150 FT=150 TT=0 FL=200 IP=1150 FP=1150 TP=0
FS=1 IT=150 FT=50 TT=0 FL=2754 IP=1150 FP=900 TP=0

FS=1 IT=50 FT=150 TT=3060 FL=200 IP=900 FP=1075 TP=3060
FS=1 IT=150 FT=150 TT=0 FL=200 IP=1075 FP=1150 TP=0

FS=1 IT=150 FT=50 TT=0 FL=1560.6 IP=1150 FP=690 TP=0
FS=1 IT=50 FT=150 TT=300 FL=200 IP=690 FP=690 TP=300 -

FT=150
FT=275
FT=100
FT=100
FT=100
FT=392
FT=392
FT=392
FT=125
FT=150

EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.

P T T T T T T T

TT=8964 FL=200 IP=255 FP=1025 TP=8964
TT=60 FL=10098 IP=1025 FP=900 TP=60
TT=900 FL=275.4 IP=900 FP=65 TP=900
TT=0 FL=200 IP=65 FP=1578 TP=0

TT=0 .FL=200 IP=1578 FP=65 TP=0

TT=60 FL=10098 IP=1025 FP=1390 TP=60
TT=900 FL=275.4 IP=1390 FP=955 TP=900
TT=900 FL=275.4 IP=955 FP=1025 TP=900
TT=60 FL=200 IP=1025 FP=1025 TP=60"
TT=210 FL=200 IP=1025 FP=1025 TP=210

Tavg=85
Tavg=100
Tavg=125"
Tavg=125
Tavg=180
Tavg=326
Tavg=351
Tavg=351
Tavg=336
Tavg=336
Tavg=329
Tavg=178
Tavg=178
Tavg=329
Tavg=329
Tavg=329
Tavg=334
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PAIR CA=218 C0=27.6 DI=0.488 EX=6.

6 4 * Tavg=188 -
PAIR CA=219 C0=27.3 DI=0.463 EX=6.4 * Tavg=265
PAIR CA=220 CO=27.3 DI=0.463 EX=6.4 * Tavg=265
PAIR CA=221 C0=27.6 DI=0.483 EX=6.4 * Tavg=208
PAIR CA=222 CO=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=223 C0O=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=224 C0O=27.6 DI=0.504 EX=6.4 * Tavg=125
PAIR CA=225 C0=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=226 CO=27.5 DI=0.478 EX=6.4 * Tavg=221
PAIR CA=227 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=228 CO=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=229 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=230 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=231 C0=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=232 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=233 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=234 CO=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=235 CO=27.1 DI=0.444 EX=6.4 * Tavg=334
PAIR CA=236 CO=27.6 DI=0.488 EX=6.4 * Tavg=188
PAIR CA=237 CO0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=238 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=239 C0=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=240 CO=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=241 C0=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=242 C0=27.6 DI=0.508 EX=6.4 * Tavg=113
PAIR CA=243 CO=27.6 DI=0.500 EX=6.4 * Tavg=138
* . B
*REGION III GEOMETRY
CROS CD=1
*JUNC PT=10 ' ~

TANG PT=11 DZ=-1 EW=1

TANG PT=15 DzZ=-4.17 .

TANG PT=20 Dz=-0.333 EW=1 *TA=1

CROS CD=2 ) . _
VALV PT=22 DZ=-1.333 PL=1 MA=2.7 *VALVE V2-27A
VALV PT=25 DZ=-1.333 PL=2 EW=1 *TA=1

CROS CD=1

TANG PT=30 Dz=-2.792

LUMP PT=30. MA=1.285

~ TANG PT=38 DZ=-4.6

" TANG PT=40 Dz=-6.317

TANG PT=45 DZ=-0.625 EW=1 *TA=l

CROS CD=2 '

VALV PT=47 DZ=-1.792 PL=1 MA=2.7 *VALVE V2-28A
VALV PT=50 DZ=-1.792 PL=2 EW=1 *TA=1

CROS CD=1 o

*TANG PT=55 DZ=-2.791 EW=1

TANG PT=55 Dz=-.791 EW=1 S : ' _
*BRAD PT=65 RA=2 SD=2 EW=1 Used this to determine midpoint viw .prd output
BEND PT=60 X1=0 Y1=0Q Z1=-.828 X2=0 Y2=.586 Z2=-.586
BEND PT=65 X1=0 Y1=.586 %1=-.586 X2=0 Y2=.828 22=0
*TANG PT=67 DY=2.084 EW=1 *TA=1

TANG PT=67 DY=.084

CROS CD=2 N

VALV PT=70 DY=1.333 PL=1 MA=3.25 *VALVE V2-29A A :
File No.: VY-16Q-311 - Page A10 of A38
Revision: 0 :

F0306-01R0O



ﬁ Structural Integrity Associates, Inc.

VALV
CROS
TANG
TANG
TANG
CROS
BRAD
CROS
TANG
TANG
CROS
BRAD
CROS
TANG
TANG
CROS
TANG

PT=75
CD=3
PT=78
PT=80
PT=82
CD=4
PT=85
CD=3
PT=90
PT=95
CD=4
PT=100
CD=3
PT=105
PT=110
CD=4
PT=115

Dy=1
DY=1
DY=3
RA=2

DX=2
DX=2

*OPER cards same

*

TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

Ca=201

‘CA=202

CA=203
CaA=204
CA=205
CA=206
CA=207
Ca=208
CA=209
Ca=210
Cca=211
CA=212
CA=213
CA=214
CA=215
CA=216
CA=217
CA=218
CA=219
CA=220
CA=221
CA=222
CA=223
CA=224
Ca=225
CA=226
CA=227
CA=228
CA=229
CA=230
CA=231

1s=1
I8=1
15=1
Is=1
Is=1
Is=1
Is=1
Is=1
Is=1
15=1
Is=1
I5=1
Is=1
Is=1
Is=1
1s=1
Is=1
Is=1

*IS=1 FS=1 IT=265 FT=265 TT=0 FL=100 IP=1025 FP=1025 TP=0
*I8=1 FS=1 IT=265 FT=265 TT=0 FL=100 IP=1025 FP=1Q025 TP=0

IS=1

IS=1

IS=1
Is=1
Is=1
Is=1
I5=1

*IS=1 FS=1 IT=150 FT=150 TT=0 FL=100 IP=1150 FP=1150 TP=0
FS=1 IT=150 FT=50 TT=0 FL=1377 IP=1150 FP=900 TP=0

IS=1
I5=1
Is=1

“333 PL=2 EW=1l .*TA=1

.25
.5
DY=2.

667 EW=1

EW=1

.875
.875 EW=1

EW=1

.12 DZ=-1.12
.477 DZ=-3.477 EW=1

.7071 DZ=-0.7071 EW=1

as those for regions I and III

FS=1 IT=70 FT=100 TT=1800 FL=1C0 IP=15 FP=1115 TP=1800

FS=1 IT=100 FT=100 TT=0 FL=100 IP=1115 FP=65 TP=0

FS=1 IT=100 FT=150 TT=16164 FL=100 IP=65 FP=1025 TP=16164
FS=1 IT=150 FT=100 TT=0 FL=688.5 IF=1025 FP=1025 TP=0

FS=1 IT=100 FT=260 TT=0 FL=688.5 IP=1025 FP=1025 TP=0

FS=1 IT=260 FT=392 TT=1800 FL=4590 IP=1025 FP=1025 TP=1800
FS=1 IT=392 FT=310 TT=900 FL=3442.5 IP=1025 FP=1025 TP=900
FS=1 IT=310 FT=392 TT=900 FL=3442.5 IP=1025 FP=1025 TP=90Q
FS=1 IT=392 FT=280 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
FS=1 IT=280 FT=392 TT=1800 FL=2295 1P=1025 FP=1025 TP=1800
FS=1 IT=392 FT=265 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
FS=1 IT=265 FT=90 TT=360 FL=688.5 IP=1025 FP=1025 TP=360
FS=1 IT=90 FT=265 TT=900 FL=688.5 IP=1025 FP=1025 TP=900
FS=1 IT=265 FT=392 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
FS=1 IT=392 FT=265 TT=90 FL=4590 IP=1025 FP=1025 TP=90
FS=1 IT=265 FT=392 TT=180 FL=4590 IP=1025 FP=1025 TP=180
FS=1 IT=392 FT=275 TT=60 FL=5049 IP=1025 FP=1025 TP=60
FS=1 IT=275 FT=100 TT=900 FL=137.7 IP=1025 FP=1025 TP=900

FS=1 IT=265 FT=150 TT=4140 FL=100 IP=1025 FP=1025 TP=4140

FS=1 IT=150 FT=150 TT=0 FL=100 IP=1025 FP=185 TP=0
FS=1 IT=150 FT=150 TT=0 FL=100 IP=185 FP=103 TP=0

FS=1, IT=150 FT=100 TT=8280 FL=100 IP=103 FP=65 TP=8280
FS=1 IT=392 FT=392 TT=12 FL=100 IP=1025 FP=1205 TP=12

FS=1 IT=392 FT=50 TT=0 FL=1836 IP=1205 FP=1150 TP=0

FS=1 IT=50 FT=150 TT=1380 FL=100 IP=1150 FP=1150 TP=1380

FS=1 IT=50 FT=150 TT=3060 FL=100 IP=900 FP=1075 TP=3060

FS=1 IT=150 FT=150 TT=0 FL=100 IP=1075 FP=1150 TP=0

File No.: VY-16Q-311
Revision: 0

Page A1l of A38

F0306-01R0



ﬁ Structural Integrity Associates, Inc.

TRAN CA=23Z IS=1 FS=1 IT=150 FT=50 TT=0 FL=780.3 IP=1150 FP=690 TP=0

TRAN CA=233 IS=1 FS=1 IT=50 FT=150 TT=300 FL=100 IP=690 FP=690 TP=300
TRAN CA=234 IS=1 FS=1 IT=150 FT=150 TT=8964 FL=100 IP=255 FP=1025 TP=8964
TRAN CA=235 IS=1 FS=1 IT=392 FT=275 TT=60 FL=5049 IP=1025 FP=900 TP=60
TRAN CA=236 IS=1 FS=1 IT=275 FT=100 TT=900 FL=137.7 IP=900 FP=65 TP=900
TRAN CA=237 IS=1 FS=1 IT=100 FT=100 TT=0 FL=100 IP=65 FP=1578 TP=0

TRAN CA=238 IS=1 FS=1 IT=100 FT=100 TT=0 FL=100 IP=1578 FP=65 TP=0

TRAN CA=239 IS=1 FS=1 IT=392 FT=392 TT=60 FL=5049 IP=1025 FP=1390 TP=60
TRAN CA=240 IS=1 FS=1 IT=392 FT=392 TT=900 FL=137.7 IP=1390 FP=955 TP=900
TRAN CA=241 IS=1 FS=1 IT=392 FT=392 TT=900 FL=137.7 IP=955 FP=1025 TP=900
TRAN CA=242 IS=1 FS=1 IT=100 FT=125 TT=60 FL=100 IP=1025 FP=1025 TP=60
TRAN CA=243 IS=1 FS=1 IT=125 FT=150 TT=210 FL=100 IP=1025 FP=1025 TP=210

*

PAIR CA=201 CO=27.6 DI=0.521 EX=6.4 * Tavg=85
PAIR CA=202 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=203 CO=27.6 DI=0.504 EX=6.4 * Tavg=125
PAIR CA=204 CO=27.6 DI=0.504 EX=6.4 * Tavg=125
PAIR CA=205 CO=27.6 DI=0.490 EX=6.4 * Tavg=180
PAIR CA=206 C0=27.1 DI=0.446 EX=6.4 * Tavg=326
PAIR CA=207 CO=27.0 DI=0.440 EX=6.4 * Tavg=351
PAIR CA=208 CO=27.0 DI=0.440 EX=6.4 * Tavg=351
PAIR CA=209 CO=27.1 DI=0.444 EX=6.4 * Tavg=336
PAIR CA=210 CO=27.1 DI=0.444 EX=6.4 * Tavg=336 .
PAIR CA=211 CO=27.1 DI=0.445 EX=6.4 * Tavg=329
PAIR CA=212 CO=27.6 DI=0.490 EX=6.4 * Tavg=178
PAIR CA=213 CO=27.6 DI=0.490 EX=6.4 * Tavg=178
PAIR CA=214 CO=27.1 DI=0.445 EX=6.4 * Tavg=329
PAIR CA=215 C0=27.1 DI=0.445 EX=6.4 * Tavg=329
PAIR CA=216 CO=27.1 DI=0.445 EX=6.4 * Tavg=329
. PAIR CA=217 CO=27.1 DI=0.444 EX=6.4 * Tavg=334
PAIR CA=218 CO=27.6 DI=0.488 EX=6.4 * Tavg=188
PAIR CA=219 CO=27.3 DI=0.463 EX=6.4 * Tavg=265
PAIR CA=220 CO=27.3 DI=0.463 EX=6.4 * Tavg=265
PAIR CA=221 CO=27.6 DI=0.483 EX=6.4 * Tavg=208
PAIR CA=222 CO=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=223 CO=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=224 C0=27.6 DI=0.504 EX=6.4 * Tavg=125
~PAIR CA=225 CO0=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=226 CO=27.5 DI=0.478 EX=6.4 * Tavg=221
PAIR CA=227 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=228 C0=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=229 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=230 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PATR CA=231 C0=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=232 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=233 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=234 CO=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=235 CO=27.1 DI=0.444 EX=6.4 * Tavg=334
PAIR CA=236 CO=27.6 DI=0.488 EX=6.4 * Tavg=188
PAIR CA=237 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=238 C0=27.6 DI=0.512 EX=6.4 * Tdvg=100
PAIR CA=239 CO=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=240 CO=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=241 CO=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=242 C0=27.6 DI=0.508 EX=6.4 * Tavg=113 . )
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PAIR CA=243 C0=27.6 DI=0.500 EX=6.4 * Tavg=138

*

*REGION IV GEOMETRY DOWNSTREAM OF FW brnCH TEE/REDUCER - 10 INCH PIPING

*RUN
CROS
TANG
ERED
CROS
*RUN
BEND
BEND
STRU
STRU
ANCH
"JUNC
BEND
TANG
TANG
TANG
BRAD
TANG
TANG
TANG
BRAD
TANG
TANG

OPER
OPER
OPER
OPER

FROM F
CD=4

PT=170
PT=175
CD=5

FROM F
PT=190
PT=200
PT=201
PT=202
PT=202
PT=200
PT=220
PT=225
PT=230
PT=235
PT=240
PT=245
PT=250
PT=255
PT=260
PT=265
PT=270

CA=23
CA=24
CA=25

CA=26 TE=275

W TEE TO ELBOW BEFORE NOZZLE NBA, NODE 275

DX=0.7071 Dz=-0.7071 EW=1
DX=0.825 DZ=-0.825. AN=30

W TEE TO ELBOW BEFORE NOZZLE N4B, NODE 152
X1=4.813 " Y1=0 21=-4.813 ¥2=1.283 Y2=0
X1=0.449 Y1=0 2Z1=-2.342 X2=-0.059 Y2=0

DX=.198 DZ=.9802
DX=.198 DZ=.9802

22=-6.685
Z22=-2.384

X1=-0.2196
DX=-0.3388
DX=-0.3388
DX=-1.002
RA=1.25
DX=-2.693
DX=-2,693
DX=-2.693
RA=1.25
DY=3.958

. Y1=0 Z21=-8.859 X2=-6.266 Y2=0
DZ=-0.3388 ' '
DZ=-0.3388

DZ=-1.002

22=-6.266

DZ=2.693
DZ=2.693
DZ=2.693 .

DY=3.196
DY=3.196
.DY=3.196

PR=1010
PR=1010
PR=1010
PR=1010
PR=1010
PR=1010
PR=1010
PR=1010
PR=170
PR=88
PR=1190
PR=1135
PR=1135
PR=1135
PR=1060
PR=1135

PR=675
PR=885

PR=1375
PR=940 '
PR=1010
PR=1010
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OPER
OPER
*

TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

TRAN .

TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR

'PAIR

CA=27 TE=323 PR=1010
CA=30 TE=180 PR=1010

CA=201
CRA=202
CA=203
CA=204
CA=205
CA=206
CA=207
CA=208
CA=209
CA=210
CA=211
CA=212
CA=213
CA=214
CA=215%
CA=216
CA=217
CA=218
CA=219
CA=220
CA=221
CA=222
CA=223

CA=224

CA=225
Ca=226
CA=227
Ch=228
CA=229
CA=230
CA=231
CA=232
CA=233

CA=234-

CA=235
CA=236
CA=237
CA=238
CA=239
CA=240
CA=241
CA=242
CA=243

CA=201
CA=202
CA=203
CA=204
CA=205
CA=206
CA=207
CA=208

Is=1
IS=1
IS=1
IS=1
IS=1
IS=1
Is=1
Is=1
IS=1
IS=1
IS=1
Is=1
Is=1
ISs=1
Is=1
Is=1
Is=1
IS=1
Is=1
IS=1
ISs=1
Is=1
Is=1

Is=1
IS=1

Is=1
IS=1
Is=1
IS=1
IS=1
Is=1
Is=1
IS=1
15=1
IS=1
IS=1
Is=1
Is=1
Is=1
Is=1
IS=1
Is=1
IS=1

Co=27.
co=27.
co=27.
Co=27.
co=27.
Cco=27.
Cco=27.
Cco=27.

FS=1 IT=70 FT=100 TT=1800 FL=100 IP=15 FP=1115 TP=1800

FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=

FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=265
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=

FS=1 IT=
F3=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 1IT=
FS=1 IT=

DI=0

DI=0

OO YO OO O

100
100
283
100
260
392
310
392
280
392
265

265
392
265
392
275

323
360
283
225
210
392
450

200
392
275
100
100
392
392
392
100
180

.521
DI=0C.

512

.488
DI=0.
DI=0.
DI=0.
DI=0.
DI=0.

488
490
446
440
440

FT=100
FT=283
FT=100
FT=260
FT=392
FT=310
FT=392
FT=280
FT=392
FT=265

TT=0 FL=100 IP=1115 FP=65 TP=0

TT=16164 FL=100 IP=65 FP=1025 TP=16164
TT=0 FL=688.5 IP=1025 FP=1025 TP=0

TT=0 FL=688.5 IP=1025 FP=1025 TP=0
TT=1800 FL=4590 IP=1025 FP=1025 TP=1800
TT=900 FL=3442.5 IP=1025 FP=1025 TP=900
TT=900 FL=3442.5 IP=1025 FP=1025 TP=900
TT=1800 FL=2295 IP=1025 FP=1025 TP=1800.
TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
TT=1800 FL=2295 IP=1025 FP=1025 TP=1800

FT=90 TT=360 FL=688.5 IP=1025 FP=1025 TP=360
FS=1 IT=%90 FT=265 TT=900 FL=688.5 IP=1025 FP=1025 TP=900

FT=392
FT=265
FT=392
FT=275
FT=100
FT=323
FT=360
FT=283
FT=225
FT=210
FT=100
FT=450

TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
TT=90 FL=4590 IP=1025 FP=1025 TP=90
TT=180 FL=4590 IP=1025 FP=1025 TP=180
TT=60 FL=5049 IP=1025 FP=1025 TP=60
TT=900 FL=137.7 IP=1025 FP=1025 TP=900
TT=0 FL=100 IP=1025 FP=1025 TP=0
TT=3924 FL=100 IP=1025 FP=1025 TP=3924
TT=4140 FL=100 IPF1025 FP=1025 TP=4140
TT=6264 FL=100 IP=1025 FP=185 TP=6264
TT=600 FL=100' IP=185 FP=103 TP=600
TT=8280 FL=100 IP=103 FP=65 TP=8280
TT=12 FL=100 IP=1025 FP=1205 TP=12

FT=50 TT=0 FL=1836 IP=1205 FP=1150 TP=0

FS=1 IT=50 FT=247 TT=1380 FL=100 IP=1150 FP=1150 TP=1380
FS=1 IT=247 FT=288 TT=0 FL=100 IP=1150 FP=1150 TP=0

FS=1 IT=288 FT=50 TT=0 FL=1377 IP=1150 FP=900 TP=0

FS=1 IT=50 FT=247 TT=3060 FL=100 IP=900 FP=1075 TP=3060
FS=1 IT=247 FT=283 TT=0 FL=100 IP=1075 FP=1150 TP=0

FS=1 IT=283 FT=50 TT=0 FL=780.3 IP=1150 FP=690 TP=0

FS=1 IT=50 FT=200 TT=300 FL=100 IP=690 FP=690 TP=300

FT=283
FT=275
FT=100
FT=100
FT=100
FT=392
FT=392
FT=392
FT=180
FT=283

EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.

e S N N R - S

TT=8964 FL=100 IP=255 FP=1025 TP=8964
TT=60 FL=5049 IP=1025 FP=900 TP=60
TT=900 FL=137.7 IP=900 FP=65 TP=900
TT=0 FL=100 IP=65 FP=1578.TP=0

TT=0 FL=100 IP=1578 FP=65 TP=0

TT=60 FL=5049 IP=1025 FP=1390 TP=60
TT=900 FL=137.7 IP=1390 FP=955 TP=900
TT=900 FL=137.7 IP=955 FP=1025 TP=900
TT=60 FL=100 IP=1025 FP=1025 TP=60
TT=210 FL=100 IP=1025 FP=1025 TP=210

Tavg=85

Tavg=100 .

Tavg=192 i
Tavg=192 i ’

Tavg=180

Tavg=326

Tavg=351

Tavg=351

L S S S I A
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PAIR CA=209 CO=27.1 DI=0.444 EX=6.4 * Tavg=336
PAIR CA=210 CO=27.1 DI=0.444 EX=6.4 * Tavg=336
PAIR CA=211 CO=27.1 DI=0.445 EX=6.4 * Tavg=329
PAIR CA=212 CO=27.6 DI=0.490 EX=6.4 * Tavg=178
PAIR CA=213 CO=27.6 DI=0.490 EX=6.4 * Tavg=178
PAIR CA=214 C0=27.1 DI=0.445 EX=6.4 * Tavg=329

_PAIR CA=215 C0=27.1 DI=0.445 EX=6.4 * Tavg=329
PAIR CA=216 CO=27.1 DI=0.445 EX=6.4 * Tavg=329
PAIR CA=217 CO=27.1 DI=0.444 EX=6.4 * Tavg=334
PAIR CA=218 CO=27.6 DI=0.488 EX=6.4 * Tavg=188
PAIR CA=219 C0=27.2 DI=0.455 EX=6.4 * Tavg=294
PAIR CA=220 CO=27.0 DI=0.442 EX=6.4 * Tavg=342
PAIR CA=221 CO=27.1 DI=0.447 EX=6.4 * Tavg=322
PAIR CA=222 CO=27.4 DI=0.466 EX=6.4 * Tavg=254
PAIR CA=223 C0=27.5 DI=0.479 EX=6.4 * Tavg=218
PAIR CA=224 C0=27.6 DI=0.495 EX=6.4 * Tavg=155
PAIR CA=225 C0=26.5 DI=0.422 EX=6.4 * Tavg=421
PAIR CA=226 CO=27.4 DI=0.467 EX=6.4 * Tavg=250
PAIR CA=227 CO=27.6 DI=0.496 EX=6.4 * Tavg=149
PAIR CA=228 CO=27.3 DI=0.462 EX=6.4 * Tavg=268
PAIR CA=229 CO0=27.6 DI=0.492 EX=6.4 * Tavg=169
PAIR CA=230 CO=27.6 DI=0.496 EX=6.4 * Tavg=149
PAIR CA=231 CO=27.3 DI=0.463 EX=6.4 * Tavg=265
PAIR CA=232 CO0=27.6 DI=0.493 EX=6.4 * Tavg=16]
PAIR CA=233 C0=27.6 DI=0.504 EX=6.4 * Tavg=125 SERRE
PAIR CA=234 CO=27.4 DI=0.470 EX=6.4 * Tavg=242
PAIR CA=235 CO=27.1 DI=0.444 EX=6.4 * Tavg=334
PAIR CA=236 CO=27.6 DI=0.488 EX=6.4 * Tavg=188
PAIR CA=237 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=238 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=239 C0=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=240 CO=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=241 CO=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=242 CO=27.6 DI=0.499 EX=6.4 * Tavg=140
PAIR CA=243 C0=27.5 DI=0.474 EX=6.4 * Tavg=232
TANG PT=275 DY=6.583 EW=0
*

K e e o o . —_— " e " s " o~ b . A Y " — - = S . . e . A . - ———— — — — -
*END REGION IVa

K e e e e e e o e v e e = - . e /= —— —— " T . — — ———— = —— ———
*BEGIN REGION IVb

K e e o e e o o o = = T - T T T T e - = o = A . = S o A - S =~ —— — ——— — A = o — = ——
OPER CA=3 TE=416 PR=1010

OPER CA=4 TE=260 PR=1010

OPER CA=5 TE=392 PR=1010

OPER .CA=6 TE=310 PR=1010

OPER CA=7 TE=280 PR=1010

OPER CA=8 TE=265 PR=1010

OPER CA=9 TE=90 PR=1010

OPER CA=10 TE=454 PR=1010

OPER CA=11 TE=300 PR=170

OPER CA=12 TE=270 PR=88

OPER CA=13 TE=507 PR=1190

OPER CA=14 TE=50 PR=1135
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OPER
OPER
OPER .
OPER

OPER
OPER

OPER
OPER
OPER
OPER
OPER
OPER
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

CA=15
CA=16
CA=17
CA=18

TE=343
TE=427
TE=343
TE=416

CA=20
CA=21

TE=250
TE=275
CA=23 TE=392
CaA=24
CA=25
CA=26

TE=392
TE=275
CA=27 TE=382
CA=30 TE=235
CA=201 IS=1
CA=202 Is=1
CA=203 IS=1
CA=204 IS=1
CA=205 IS=1
CA=206 IS=1
CA=207 IS=1
CA=208 IS=1
CA=209 IS=1
CA=210 IS=1
CA=211 IS=1
CA=212 1S=1
CA=213 1S=1
CA=214 Is=1
CA=215 IS=1
CA=216 IS=1
CA=217 IS=1
CA=218 IS=1
CA=219 IS=1
CA=220 IS=1
CA=221 IS=1
CA=222 IS8=1
CA=223 IS=1
CA=224 IS=1
CA=225 Is=1
CA=226 IS=1
CA=227 1S=1
CA=228 IS=1
CA=229 IS=1
CA=230 IS=1
CA=231 Is=1
CA=232 IS=1
CA=233 IS=1

‘CA=234 IS=1

CA=235 IsS=1
CA=236 Is=1
CA=237 IS=1
CA=238 IS=L
CA=239 IS=1
CA=240 IS=1
CA=241 Is=1
CA=242 IS=1

TE=392

PR=1135
PR=1135
PR=1060
PR=1135

PR=675
PR=885

PR=1375

PR=940

PR=1010
PR=1010
PR=1010
PR=1010
IT=70 FT=100 TT=1800 FL=100 IP=15 FP=1115 TP=1800

FS=1
FS=1
FS=1
FS=1
FS=1
Fs=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
Fs=1
FS=1
FS=1
FS=1
FS=1
Fs=1
Fs=1
FS=1
FS=1
FS=1
FS=1
Fs=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1

IT=100
IT=100
IT=416
IT=100
IT=260
IT=392

IT=310

IT=392
IT=280
IT=392
IT=265

FT=100
FT=416
FT=100
FT=260
FT=392
FT=310
FT=392
FT=280

TT=0 FL=100 IP=1115 FP=65 TP=0

TT=16164 FL=100 IP=65 FP=1025 TP=16164
TT=0 FL=688.5 IP=1025 FP=1025 TP=0

TT=0 FL=688.5 IP=1025 FP=1025 TP=0
TT=1800 FL=4590 IP=1025 FP=1025 TP=1800
TT=900 FL=3442.5 IP=1025 FP=1025 TP=900
TT=900 FL=3442.5 IP=1025 FP=1025 TP=900
TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
FT=392 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
FT=265 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
FT=90 TT=360 FL=688.5 IP=1025 FP=1025 TP=360

IT=90 FT=265 TT=900 FL=688.5 IP=1025 FP=1025 TP=900

IT=265
IT=392
IT=265
IT=392
IT=275
IT=265
IT=382

IT=454

IT=416
IT=300
IT=270
IT=392
IT=507

FT=392
FT=265
FT=392
FT=275
FT=100
FT=382
FT=454
FT=416
FT=300
FT=270

TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
TT=90 FL=4590 IP=1025 FP=1025 TP=90
TT=180 FL=4590 IP=1025 FP=1025 TP=180
TT=60 FL=5049 IP=1025 FP=1025 TP=60
TT=900 FL=137.7 IP=1025 FP=1025 TP=900
TT=0 FL=100 IP=1025 FP=1025 TP=0
TT=3924 FL=100 IP=1025 FP=1025 TP=3924
TT=4140 FL=100 IP=1025 FP=1025 TP=4140
TT=6264 FL=100 IP=1025 FP=185 TP=¢€264:
TT=600 FL=100 IP=185 FP=103 TP=600
FT=100 TT=8280 FL=100 IP=103 FP=65 TP=8280
FT=507 TT=12 FL=100 IP=1025 FP=1205 TP=12
FT=50 TT=0 FL=1836 IP=1205 FP=1150 TP=0

IT=50 FT=343 TT=1380 FL=100 IP=1150 FP=1150 TP=1380

IT=343
IT=427

FT=427 TT=0 FL=100 IP=1150 FP=1150 TP=(Q
FT=50 TT=0 FL=1377 IP=1150 FP=900 TP=0

IT=50 FT=343 TT=3060 FL=100 IP=900 FP=1075 TP=3060

IT=343
IT=416

FT=416 TT=0 FL=100 IP=1075 FP=1150 TP=0
FT=50 TT=0 FL=780.3 IP=1150 FP=690 TP=0

IT=50 FT=250 TT=300 FL=100 IP=690 FP=690 TP=300

IT=250
IT=392
IT=275
IT=100
IT=100
IT=392
IT=392
I1T=392
IT=100

FT=416
FT=275
FT=100
FT=100
FT=100
FT=392
FT=392
FT=392
FT=235

TT=8964 FL=100 IP=255 FP=1025 TP=8964
TT=60 FL=5049 IP=1025 FP=900 TP=60
TT=900 FL=137.7 1P=900 FP=65 TP=900
TT=0 FL=100 IP=65 FP=1578 TP=0

TT=0 FL=100 IP=1578 FP=65 TP=0

TT=60 FL=5049 IP=1025 FP=1390 TP=60
TT=900 FL=137.7 IP=1390 FP=955 TP=900
TT=300 FL=137.7 IP=955 FP=1025 TP=900
TT=60 FL=100 IP=1025 FP=1025 TP=60

File No.: VY-16Q-311
Revision: 0 :

Page A16 of A38

F0306-01R0O



ﬁ Structural Integrity Associates, Inc.

TRAN CA=243 IS=1 FS=1 IT=235 FT=416 TT=210 FL=100 IP=1025 FP=1025 TP=210

PAIR CA=201 C0=27.6 DI=0.521 EX=6.4 * Tavg=85
PATIR CA=202 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=203 C0=27.4 DI=0.465 EX=6.4 * Tavg=258
PAIR CA=204 CO0=27.4 DI=0.465 EX=6.4 * Tavg=258
PAIR CA=205 C0=27.6 DI=0.490 EX=6.4 * Tavg=180
PAIR CA=206 CO=27.1 DI=0.446 EX=6.4 * Tavg=326
PAIR CA=207 CO=27.0 DI=0.440 EX=6.4 * Tavg=35l
PAIR CA=208 CO=27.0 DI=0.440 EX=6.4 * Tavg=351
PAIR CA=209 CO=27.1 DI=0.444 EX=6.4 * Tavg=336
PAIR CA=210 CO=27.1 DI=0.444 EX=6.4 * Tavg=336
PAIR CA=211 CO=27.1 DI=0.445 EX=6.4 * Tavg=329
PAIR CA=212 CO=27.6 DI=0.490 EX=6.4 * Tavg=178
PAIR CA=213 C0=27.6 DI=0.490 EX=6.4 * Tavg=178
PAIR CA=214 CO=27.1 DI=0.445 EX=6.4 * Tavg=329
PAIR CA=215 C0=27.1 DI=0.445 EX=6.4 * Tavg=329
PAIR CA=216 CO=27.1 DI=0.445 EX=6.4 * Tavg=329
PAIR CA=217 CO=27.1 DI=0.444 EX=6.4 * Tavg=334
PAIR CA=218 CO=27.6 DI=0.488 EX=6.4 * Tavg=188
PAIR CA=219 CO=27.1 DI=0.447 EX=6.4 * Tavg=324
PAIR CA=220 C0=26.6 DI=0.423 EX=6.4 * Tavg=418
PAIR CA=221 C0=26.4 DI=0.418 EX=6.4 * Tavg=435
PAIR CA=222 CO=27.0 DI=0.438 EX=6.4 * Tavg=358 ' .
PAIR CA=223 C0=27.3 DI=0.457 EX=6.4 * Tavg=285
PAIR CA=224 CO0=27.6 DI=0.489 EX=6.4 * Tavg=185
PAIR CA=225 C0=26.3 DI=0.413 EX=6.4 * Tavg=450
PAIR CA=226 CO0=27.3 DI=0.459 EX=6.4 * Tavg=279
PAIR CA=227 CO=27.6 DI=0.487 EX=6.4 * Tavg=197
PAIR CA=228 C0=26.8 DI=0.432 EX=6.4 * Tavg=385
PAIR CA=229 CO=27.4 DI=0.471 EX=6.4 * Tavg=239
PAIR CA=230 CO=27.6 DI=0.487 EX=6.4 * Tavg=197
PAIR CA=231 C0=26.8 DI=0.433 EX=6.4 * Tavg=380
PAIR CA=232 CO=27.5 DI=0.473 EX=6.4 * Tavg=233
PAIR CA=233 CO0=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=234 CO=27.1 DI=0.444 EX=6.4 * Tavg=333
PAIR CA=235 CO=27.1 DI=0.444 EX=6.4 * Tavg=334
PAIR CA=236 CO=27.6 DI=0.488 EX=6.4 * Tavg=188
PAIR CA=237 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=238 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=239 C0=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=240 C0=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=241 C0=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=242 CO=27.6 DI=(0.492 EX=6.4 * Tavg=168
PAIR CA=243 C0=27.1 DI=0.446 EX=6.4 * Tavg=326

OPER CA=3 TE=549 PR=1010
OPER CA=4 TE=260 PR=1010
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OPER CA=5
OPER CA=6
OPER CA=7
OPER CA=8
OPER CA=9
-OPER CA=10
OPER CA=11
OPER CA=12'
OPER CA=13
OPER CA=14
OPER CA=15
OPER CA=16
OPER CA=17
OPER CA=18

OPER CA=20
OPER CA=21

" OPER CA=23
OPER. CA=24
- OPER' CA=25
 OPER CA=26
OPER CA=27
OPER CA=30
_TRAN CA=201
TRAN CA=202
TRAN CA=203
TRAN CA=204
TRAN CA=205
TRAN CA=206
TRAN CA=207
TRAN CA=208
"TRAN CA=209
" TRAN CA=210
TRAN CA=211
TRAN CA=212
TRAN CA=213
. TRAN .CA=214
TRAN CA=215
TRAN CA=216
TRAN CA=217
TRAN CA=218
TRAN CA=219
TRAN CA=220
TRAN' CA=221
TRAN CA=222
TRAN CA=223
TRAN CA=224
TRAN CA=225
TRAN CA=226
TRAN CA=227
"TRAN CA=228
TRAN CA=229
TRAN CA=230
TRAN CA=231
TRAN CA=232

TE=392 PR=1010
TE=310 PR=1010
TE=280 PR=1010

" TE=265 PR=1010

TE=90 PR=1010
TE=549 PR=1010
TE=375 PR=170
TE=330 PR=88
TE=565 PR=1190
TE=50  PR=1135
TE=440 PR=1135
TE=565 PR=1135
TE=440 PR=1060
TE=549 PR=1135

TE=300 PR=675
TE=275 PR=885

TE=392 PR=1375

TE=392 PR=940

TE=392 PR=1010

TE=275 PR=1010

TE=440 PR=1010

TE=290 PR=1010 . ‘
IS=1 FS=1 IT=70 FT=100 TT=1800 FL=100 IP=15 FP=1115. TP=1800
IS=1 FS=1 IT=100 FT=100 TT=0 FL=100 IP=1115 FP=65 TP=0
IS=1 FS=1 IT=100 FT=549 TT=16164 FL=100 IP=65 FP=1025 TP=16164
IS=1 FS=1 IT=549 FT=100 TT=0 FL=688.5 IP=1025 FP=1025 TP=0
IS=1 FS=1 IT=100 FT=260 TT=0 FL=688.5 iP=1025 FP=1025 TP=0
IS=1 FS=1 IT=260 FT=392 TT=1800 FL=4590 IP=1025 FP=1025 TP=1800
IS=1 FS=1 IT=392 FT=310 TT=900 FL=3442.5 IP=1025 FP=1025 TP=900
IS=1 FS=1 IT=310 FT=392 TT=900 FL=3442.5 IP=1025 FP=1025 TP=900
IS=1 FS=1 IT=392 FT=280 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
IS=1 FS=1 IT=280 FT=392 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
IS=1 FS=1 IT=392 FT=265 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
IS=1 FS=1 IT=265 FT=90 TT=360 FL=688.5 IP=1025 FP=1025 TP=360
IS=1 FS=1 IT=90 FT=265 TT=900 FL=688.5 IP=1025 ¥FP=1025 TP=900
IS=1 FS=1 IT=265 FT=392 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
IS=1 FS=1 IT=392 FT=265 TT=90 FL=4590 IP=1025 FP=1025 TP=90
IS=1 FS=1 IT=265 FT=392 TT=180 FL=4590 IP=1025 FP=1025 .TP=180
IS=1 FS=1 IT=392 FT=275 TT=60 FL=5049 IP=1025 FP=1025 TP=60
IS=1 FS=1 IT=275 FT=100 TT=900 FL=137.7 IP=1025 FP=1025 TP=900
IS=1 FS=1 IT=265 FT=440 TT=0 FL=100 IP=1025.FP=1025 TP=0
IS=1 FS=1 IT=440 FT=549 TT=3924 FL=100 IP=1025 FP=1025 TP=3924
*I3=1 FS=1 IT=549 FT=549 TT=0 FL=100 IP=1025 FP=1025 TP=0
IS=1 FS=1 IT=549 FT=375 TT=6264 FL=100 IP=1025 FP=185 TP=6264
IS=1 FS=1 IT=375 FT=330 TT=600 FL=100 IP=185 FP=103 TP=600
IS=1 FS=1 IT=330 FT=100 TT=8280 FL=100 IP=103 FP=65 TP=8280
I1S=1 FS=1 IT=392 FT=565 TT=12 FL=100 IP=1025 FP=1205 TP=12
IS=1 FS=1 IT=565 FT=50 TT=0 FL=1836 IP=1205 FP=115Q TP=Q
IS=1 FS=1 IT=50 FT=440 TT=1380 FL=100 IP=1150 FP=1150 TP=1380
IS=1 FS=1 IT=440 FT=565 TT=0 FL=100 IP=1150 FP=1150 TP=0
I1S=1 FS=1 IT=565 FT=50 TT=0 FL=1377 IP=1150 FP=900 ‘TP=0"
IS=1 FS=1 IT=50 FT=440 TT=3060 FL=100 IP=900 FP=1075 TP=3060
IS=1 FS=1 IT=440 FT=549 TT=0 FL=100 IP=1075 FP=1150 TP=0
IS=1 FS=1 IT=549 FT=50 TT=0 FL=780.3 IP=1150 FP=690 TP=0
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TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
" PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR

CA=233
CA=234
CA=235
CA=236
CA=237
CA=238
CA=239
CA=240
CA=241
CA=242
CA=243

CA=201
CA=202
CA=203
CA=204
CA=205
CA=206
CA=207
CA=208
CA=209
CA=210
Ca=211
CA=212
CA=213
CA=214
CA=215
CA=216
CA=217
CA=218
CA=219
CA=220
ca=221
CA=222
CA=223
Ca=224
CA=225
CA=226
CA=227
Ca=228
CA=229
CA=230
CA=231
CA=232
CA=233
CA=234
CA=235
CA=236
CA=237
CA=238
CA=239
CA=240
CA=241
CA=242
CA=243

Is=1
Is=1
Is=1
IS=1
IS=1
Is=1
IS=1
IS=1
Is=1
Is=1
Is=1

Co=27.
C0=27.
CO=27.
Co=27.
C0=27.
C0=27.
Co=27.
CO=27.
Co=27.
Co=27.
Co=27.
CO=27.
CO=27.
Co=27.
Co=27.
CO=27.
COo=27.
Co=27.
CO=27.
CO=25.
CO=25.
CO=26.
CO=27.
Co=27.
CO=26.
Co=27.
Co=27.
CO=25.

Co=27
Co=27
CO0=25
C0=27
Co=27
CO=2¢6
CO=27
Co=27
Co=27
Co=27
CO=26
CO=26
CO=26
Co=27
CO=26

FS=1 IT=50 FT=300 TT=300 FL=100 IP=690 FP=690 TP=300
TT=8964 FL=100 IP=255 FP=1025 TP=8964
TT=60 FL=5049 IP=1025 FP=900 TP=60
TT=900 FL=137.7 IP=900 FP=65 TP=900

FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 1IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 1IT=
FS=1 IT=
FS=1 IT=

DI=0

DI=0

DI=0

DI=0

DI=0

DI=0

DI=0

DI=0

DI=0
DI=0
DI=0

DI=0

DI=0
DI=0

DI=0
DI=0

U’IO\\J\l\lO\G\ml—‘U"O\I\)\Oubl\)\o»bf\)l—'mON(ﬂ\OO'O\P—‘P—'l—‘I—‘O’\O\I—'}—‘I—'OOl—‘O\P—‘!—'G\O\

DI=0.
.445
DI=0.
DI=0.
DI=0.
DI=0.
DI=0.
.444
DI=0.
DI=0.
DI=0.
.387
DI=0.
.439
.480
.404
DI=0.
.469
DI=0.
DI=0.
DI=0.
DI=0.
.453
.491
Di=0.
DI=0.
DI=0.
.512
.512
DI=0.
DI=0.
DI=0.
DI=0.
DI=0.

300
392
275
100
100
392
392
392
100
290

.521
DI=0.
.447
.447
DI=0.
DI=0.
.440
DI=0.

512

490
446

440

.444

444

490
490
445
445
445

488
439
400

409

451

397
451
469
400

421
444
488

430
430
430
487
422

FT=549
FT=275
FT=100
FT=100
FT=100
FT=392
FT=392
FT=392
FT=290
FT=549

EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.

L S Y S T St S S o Y S S Y S Y S Y S Y Y - = J Y Y Y it o Nt Y N Y L Y Y L S Y S - S o

TT=0 FL=100 IP=65 FP=1578 TP=0
TT=0 FL=100 IP=1578 FP=65 TP=0

TT=60 FL=5049 IP=1025 FP=1390 TP=60
TT=900 FL=137.7 IP=1390 FP=955 TP=900
TT=900 FL=137.7 IP=955 FP=1025 TP=900
TT=60 FL=100 IP=1025 FP=1025 TP=60
TT=210 FL=100 IP=1025 FP=1025 TP=210

L S I S . . SR S N R S SRR T S S S S A S T R R S . I S S S . ST S R S N

Tavg=85

Tavg=100
Tavg=325
Tavg=325

Tavg=180.

Tavg=326
Tavg=351
Tavg=351
Tavg=336
Tavg=336
Tavg=329
Tavg=178
Tavg=178
Tavg=329
Tavg=329
Tavg=329

Tavg=334

Tavg=188
Tavg=353
Tavg=495
Tavg=549
Tavg=462
Tavg=353
Tavg=215
Tavg=479
Tavg=308
Tavg=245
Tavg=503
Tavg=308
Tavg=245
Tavg=495
Tavg=300
Tavg=175
Tavg=425
Tavg=334
Tavg=188
Tavg=100
Tavg=100
Tavg=392
Tavg=392
Tavg=392
Tavg=195
Tavg=420
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BRAD
TANG
NOZZ
AMVT
AMVT
CAMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMYVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT

PT=285
PT=290
PT=290

Ca=1

CA=2

CA=3

CA=4

CA=5

CA=6

CA=7

CA=8

CA=9
CA=10
CA=11
CA=12
CA=13
CA=14
Ca=15
CA=16
CA=17
CA=18
CA=19
CA=20
CA=21
CA=22
CA=23
Ca=24
CA=25
CAa=26
Ca=27
CA=28
CA=29
CA=30
CA=31

RA=1.

25

DX=-4.007
*NOZZLE N4A

PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290
PT=290

PT=290.

PT=290
PT=290
PT=290
PT=290

PT=290"

PT=290

DX=0.
DX=0.
.3130
.3130
.3130
.3130
.3130
.3130
.3130
.3130
.1993
.1699
.3234
.3234
.3234
.3234
.3169
.3234
.2823
.2823
3130
.0196
.3463
.3064
.3130
.3064
.3130
.3130
.3064
.3130
.3019

Dz=4.007 Ew=1

0196
0196

DY=0.1069
DY=0.1069
DY=1.7067
DY=1.7067
DY=1.7067
DY=1.7067
DY=1.7067
DY=1.7067
DY=1.7067
DY=1.7067
DY=1.0867
DY=0.9264
DY=1.7637
DY=1.7637
DY=1.7637
DY=1.7637
DY=1.7281
DY=1.7637
DY=1.5392
DY=1.5392
DY=1.7067 -
DY=0.106%
DY=1.8884
DY=1.6711
DY=1.7067
DY=1.6711 -
DY=1.7067
DY=1.7067
DY=1.6711
DY=1.7067
DY=1.6461

DZ=-0.0196
DZ=-0.0196
DZ=-0.3130
Dz2=-0.3130
Dz=-0.3130
DZ=~-0.3130
Dz=-0.3130
DZ=-0.3130
DZ=-0.3130
Dz2=-0.3130
DZ=-0.1993
DZ=-0.1699
DZ=-0.3234
DZ=-0.3234
DZ=-0.3234
DzZ=-0.3234
DZ=-0.3169
DZ=-0.3234
DZ=-0.2823
DZ=-0.2823
DZ=-0.3130
DZ=-0.0196
DZ=-0.3463
DZ2=-0.3064
DZ=-0.3130
DZ=-0.3064
DZ=-0.3130
DZ=-0.3130
DZ=-0.3064
DZ=-0.3130
DZ=-0.3019
DZ=-.093

PR=1010
PR=1010
PR=1010
PR=1010
PR=1010
PR=1010
PR=1010
PR=1010
PR=170

PR=88

PR=1190
PR=1135
PR=1135
PR=1135
PR=1060
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OPER CA=18 TE=150 PR=1135

OPER CA=20. TE=150 PR=675
OPER CA=21 TE=275 PR=885

OPER CA=23 TE=392 PR=1375
OPER CA=24 TE=392 PR=940

OPER CA=25 TE=392 PR=1010
OPER CA=26 TE=275 PR=1010
OPER CA=27 TE=265 PR=1010.

OPER CA=30 TE=125 PR=1010

*

TRAN CA=201 IS=1 FS=1 IT=70 FT=100 TT=1800 FL=100 IP=15 FP=1115 TP=1800
TRAN CA=202 IS=1 FS=1 IT=100 FT=100 TT=0 FL=100 IP=1115 FP=65 TP=0
TRAN CA=203 IS=1 FS=1 IT=100 FT=150 TT=16164 FL=100 IP=65 FP=1025 TP=16164
TRAN CA=204 IS=1 FS=1 IT=150 FT=100 TT=0 FL=688.5 IP=1025 FP=1025 TP=0
TRAN CA=205 IS=1 FS=1 IT=100 FT=260 TT=0 FL=688.5 IP=1025 FP=1025 TP=0
TRAN CA=206 IS=1 FS=1 IT=260 FT=392 TT=1800 FL=4590 IP=1025 FP=1025 TP=1800
TRAN CA=207 IS=1 FS=1 IT=392 FT=310 TT=900 FL=3442.5 IP=1025 FP=1025 TP=900
TRAN CA=208 IS=1 FS=1 IT=310 FT=392 TT=900 FL=3442.5 IP=1025 FP=1025 TP=900
TRAN CA=209 IS=1 FS=1 IT=392 FT=280 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
TRAN CA=210 IS=1 FS=1 IT=280 FT=392 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
.. TRAN CA=211 IS=1 FS=1 IT=392 FT=265 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
TRAN CA=212 IS=1 FS=1 IT=265 [FT=90 TT=360 FL=688.5 IP=1025 FP=1025 TP=360
TRAN CA=213 1IS=1 FS=1 IT=90 FT=265 TT=900 FL=688,5 IP=1025 FP=1025 TP=900
TRAN CA=214 IS=1 FS=1 IT=265 FT=392 TT=1800 FL=2295 IP=1025 FP=1025 TP;lBOO
TRAN CA=215 IS=1 FS=1 IT=392 FT=265 TT=90 FL=4590 IP=1025 FP=1025 TP=90
TRAN CA=216 IS=1 FS=1 IT=265 FT=392 TT=180 FL=4590 IP=1025 FP=1025 TP=180
TRAN CA=217 IS=1 FS=1 IT=392 FT=275 TT=60 FL=5049 IP=1025 FP=1025 TP=60
TRAN CA=218 IS=1 FS=1 IT=275 FT=100 TT=900 FL=137.7 IP=1025 FP=1025 TP=900
TRAN CA=219 *IS=1 FS=1 IT=265 FT=265 TT=0 FL=100 IP=1025 FP=1025 TP=0
TRAN CA=220 *IS=1 FS=1 IT=265 FT=265 TT=0 FL=100 IP=1025 FP=1025 TP=0

TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

CA=221 Is=1
CA=222 15=1
CA=223 1IS=1
CA=224 1S=1
CA=225 1IS=1
CA=226 1IS=1
Ca=227 IS=1
CA=228 IS5=1
CA=229 IS=1
CA=230 1Is=1
CA=231 138=1
CA=232 IS=1
CA=233 IS=1
CA=234 1I5=1
CA=235 1Is=1
CA=236 IS=1
CA=237 IS=1
CA=238 IS=1
CA=239 IS=1

"CA=240 IS=1

CA=241 1S=1
CA=242 15=1
CA=243 15=1

FS=1
FS=1
FsS=1
FS=1
FS=1
FsS=1
FS=1
FS=1
FsS=1
rs=1
Fs=1
Fs=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1

IT=265 FT=150 TT=4140 FL=100 IP=1025 FP=1025 TP=4140
IT=150 FT=150 TT=0 FL=100 IP=1025 FP=185 TP=0
IT=150 FT=150 TT=0 FL=100 IP=185 FP=103 TP=0

IT=150 FT=100 TT=8280 FL=100 IP=103 FP=65 TP=8280
IT=392 FT=392 TT=12 FL=100 IP=1025 FP=1205 TP=12
IT=392 FT=50 TT=0 FL=1836 IP=1205 FP=1150 TP=0
IT=50 FT=150 TT=1380 FL=100 IP=1150 FP=1150 TP=1380
IT=150 FT=150 TT=0 FL=100 IP=1150 FP=1150 TP=0
IT=150 FT=50 TT=0 FL=1377 IP=1150 FP=900 TP=0

IT=50 FT=150 TT=3060 FL=100 IP=%00 FP=1075 TP=3060 !
IT=150 FT=150 TT=0 FL=100 IP=1075 FP=1150 TP=0
IT=150 FT=50 TT=0 FL=780.3 IP=1150 ¥P=690 TP=0
IT=50 FT=150 TT=300 FL=100 IP=690 FP=690 TP=300
IT=150 FT=150 TT=8964 FL=100 IP=255 FP=1025 TP=8964
IT=392 FT=275 TT=60 FL=5049 IP=1025 FP=900 TP=60
IT=275 FT=100 TT=900 FL=137.7 IP=900 FP=65 TP=900
IT=100 -FT=100 TT=0 FL=100 IP=65 FP=1578 TP=0

IT=100 FT=100 TT=0 FL=100 IP=1578 FP=65.TP=0

IT=392 FT=392 TT=60 FL=5049 IP=1025 FP=1390 TP=60
IT=392 FT=392 TT=900 FL=137.7 IP=1390 FP=955 TP=900
IT=392 FT=392 TT=900 FL=137.7 IP=955 FP=1025 TP=900
IT=100 FT=125 TT=60 FL=100 IP=1025 FP=1025 TP=60
IT=125 FT=150 TT=210 FL=100 IP=1025 FP=1025 TP=210
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*

PAIR
PAIR
PAIR
PAIR
PATR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PATR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR

*

Ca=201
CaA=202
CA=203
CA=204
CA=205
Ca=206
CA=207
CA=208
CaA=209
CA=210
CA=211
CaA=212
CA=213
CA=214
CA=215
CA=216
CA=217
Ch=218
CA=219
CA=220
cA=221
CA=222
CA=223
CA=224
CA=225
CA=226
CA=227
CA=228
CA=229
CA=230
CA=231
CA=232
CA=233
CA=234
CA=235
CA=236
CA=237
Ca=238
CA=239
CA=240
Ca=241
CA=242
CA=243

Co=27.
co=27.
Co=27.
Co=27.
co=27.
Co=27.
Co=217.
Co=217.
Co=27.
Co=27.
co=27.
co=27.
Co=27.
Co=27.
Cco=27.
Co=27.
Co=27.
co=27.
Co=27.
Co=217.
Cco=27.
Cco=27.
Cco=27.
Cco=27.
CO=26.
Co=27.
co=27.
Cco=27.
co=27.
Co=27.
Co=27.
CO=27.
co=27.
co=27.
Cco=27.
Co=27.
co=27.
Co=27.
CO=26.
C0=26.
CO=26.
co=27.
Co=27.

OO~~~ ooghHE OO OO OO T W WO R R REROOORE P OO D

*REGION IV GEOMETRY

DI=0.
DI=0.
DI=0.
DI=0.
DI=0.
DI=0.
DI=0.
DI=Q.
DI=0.
DI=0.
DI=0.
DI=0.
DI=0.
DI=0.
DI=0.
DI=0.
.444

DI=0

DI=0-
DI=0.
.463
.483

DI=0
DI=0

"DRI=0.
.496
.504
DI=0.
.478
.512
.496
.512
DI=0.
DI=0.
.512
.512

DI=0
DI=0

DI=0
DI=0
DI=0
DI=0

DI=0
DI=0

DI=0.
DI=0.
DI=0.
DI=0.
.512
DI=Q.
DI=0.
DI=0.
DI=0.
DI=0.

DI=0

521
512
504
504
490
446
440
440
444
444
445
490
490
445
445
445

488
4¢3

496

430

512
496

496
444
488
512

430
430
430
508
500

EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.

N S S Y S S S S Y S N Y Y Y N S N N T S Y N N N O A N Y

EEE I T S S SR T T R I T I S R R R N T S . L S A S A S A .

Tavg=85
Tavg=100
Tavg=125
Tavg=125
Tavg=180
Tavg=326
Tavg=351
Tavg=351
Tavg=336

. Tavg=336

Tavg=329
Tavg=178
Tavg=178
Tavg=329
Tavg=329
Tavg=329
Tavg=334
Tavg=188
Tavg=265
Tavg=265
Tavg=208
Tavg=150
Tavg=150
Tavg=125
Tavg=392
Tavg=221
Tavg=100
Tavg=150
Tavg=100
Tavg=100
Tavg=150
Tavg=100
Tavg=1Q00
Tavg=150
Tavg=334
Tavg=188
Tavg=100
Tavg=100
Tavg=392
Tavg=392
Tavg=392
Tavg=113
Tavg=138

DOWNSTREAM OF FW brnCH TEE/REDUCER - 10 INCH PIPING

*RUN FROM FW TEE TO ELBOW BEFORE NOZZLE N4A, NODE 155
JUNC PT=115
CROS CD=5
BRAN PT=120 DX=-0.5022 DY=0.596 DZ=-0.5022 TE=1 EW=1
TANG PT=125 DX=-2.594 DY=3.078 DZ=-2.594
TANG PT=130 DX=-2.5%4 DY=3.078 Dz=-2.594
TANG PT=135 D¥X=-2.594 DY=3.078 DZ=-2.594 EW=0
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BRAD PT=140
TANG PT=142

TANG PT=145 "
TANG PT=150"

RA=1

TE=360
TE=225
TE=210
TE=450
TE=50

TE=247
TE=288
TE=247
TE=283

TE=200

[ TE=275

TE=392
TE=392
TE=392
TE=275
TE=323
TE=180

Is=1
Is=1
1s=1
1s=1
IS=1
1s=1
15=1
I1S=1
IS=1
1S=1
Is=1
IS=1

- 1s=1
1S=1
I1s=1
Is=1
IS=1
1s=1
Is=1
Is=1

.25

EW=0

PR=1010
. PR=1010
PR=1010
PR=1010
PR=1010
PR=1010
PR=1010
PR=1010
PR=170

PR=88

PR=1190
PR=1135
PR=1135
PR=1135
PR=1060
PR=1135

PR=675
PR=885

PR=1375
PR=940
PR=1010
PR=1010
PR=1010 |
PR=1010

FS=1
FS=1
FS=1
Fs=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1

IT=70 FT=100 TT=1800 FL=100 IP=15 FP=1115 TP=1800

IT=100
IT=100
IT=283
IT=100
IT=260
IT=392
IT=310
IT=392
IT=280
IT=392
IT=265

FT=100 TT=0 FL=100 IP=1115 FP=65 TP=0

FT=283 TT=16164 FL=100 IP=65 FP=1025 TP=16164
FT=100 TT=0 FL=688.5 IP=1025 FP=1025 TP=0
FT=260 TT=0 FL=688.5 IP=1025 FP=1025 TP=0
FT=392 TT=1800 FL=4590 IP=1025 FP=1025 TP=1800
FT=310 TT=%00 FL=3442.5 IP=1025 FP=1025 TP=900
FT=392 TT=9%00 FL=3442.5 IP=1025 FP=1025 TP=900
FT=280 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
FT=3%2 TT=1800 FL=2295 IP=1025 FpP=1025 TP=1800
FT=265 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
FT=90 TT=360 FL=688.5 IP=1025 FP=1025 TP=360

IT=90 FT=265 TT=900 FL=688.5 IP=1025 FP=1025 TP=900

IT=265
IT=392
IT=265
IT=392
IT=275
IT=265
IT=323

FT=392 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
FT=265 TT=90 FL=4590 IP=1025 FP=1025 TP=90
FT=392 TT=180 FL=4590 IP=1025 FP=1025 TP=180
FT=275 TT=60 FL=5049 IP=1025 FP=1025 TP=60
FT=100 TT=900 FL=137.7 IP=1025.FP=1025 TP=900
FT=323 TT=0 FL=100 IP=1025 FP=1025 TP=0

FT=360 TT=3924 FL=100 IP=1025 FP=1025 TP=3924
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TRAN
TRAN
“TRAN
TRAN
TRAN
TRAN
TRAN
. TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

TRAN,

TRAN
TRAN
TRAN
TRAN

PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR

" PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR

CA=221
CA=222
CA=223
CA=224
CA=225
CA=226
CA=227
CA=228
CA=229
CA=230
CA=231
CA=232
CA=233
CA=234
CA=235
CA=236
CA=237
CA=238
CA=239
CA=240
CA=241
CA=242
CA=243

CA=201
CA=202
CA=203
CA=204
CA=205
CA=206
CA=207
CA=208
Ca=209
CA=210
CA=211
CA=212
CA=213
CA=214
CA=215
CA=216
CA=217
CA=218
CA=219
CA=220
CA=221
CA=222
CA=223
CA=224
CA=225
CA=226
CA=227
CA=228
CA=229
CA=230
CA=231

Is=1
Is=1
Is=1
Is=1
Is=1
Is=1
Is=1
Is=1
IS=1
Is=1
IS=1
IS=1
Is=1
Is=1
Is=1
Is=1
Is=1
IS=1
Is=1
Is=1
Is=1
Is=1
Is=1

Co=27.
Co=27.
Co=27.
Co=27.
Co=27.
Cco=27.
co=27.
Co=27.
Cco=27.
Co=27.
Cco=27.
Co=27.
Cco=27.
Co=27.
CO=27.
Cco=27.
co=27.
Co=27.
Cco=27.
Cco=27.
Co=27.
CO=27.
Co=27.
Cco=27.
C0=26.
Co=27.
CO=27.
Co=27.
Cco=27.
Co=27.
Co=27.

FS=1 IT=
FS=1 IT=
Fs=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=

FS=1 IT=
FS=1 IT=
FS=1 IT=

360
283
225
210
392
450

200
392
275

FT=283
FT=225
FT=210
FT=100
FT=450

TT=4140 FL=100 IP=1025 FP=1025 TP=4140
TT=6264 FL=100 IP=1025 FP=185 TP=6264
TT=600 FL=100 IP=185 FP=103 TP=600
TT=8280 FL=100 IP=103 FP=65 TP=8280
TT=12 FL=100 IP=1025 FP=1205 TP=12

FT=50 TT=0 FL=1836 IP=1205 FP=1150 TP=0

FS=1 IT=50 FT=247 TT=1380 FL=100 IP=1150 FP=1150 TP=1380
FS=1 IT=247 FT=288 TT=0 FL=100 IP=1150 FP=1150 TP=0

FS=1 IT=288 FT=50 TT=0 FL=1377 IP=1150 FP=900 TP=0

FS=1 IT=50 FT=247 TT=3060 FL=100 IP=900 FP=1075 TP=3060
FS=1 IT=247 FT=283 TT=0 FL=100 IP=1075 FP=1150 TP=0

FS=1 IT=283 FT=50 TT=0 FL=780.3 IP=1150 FP=690 TP=0

FS=1 IT=50 FT=200 TT=300 FL=100 IP=690 FP=690 TP=300

FT=283
FT=275
FT=100

FS=1 IT=100 ¥FT=100

FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=
FS=1 IT=

DI=0
DI=0
DI=0
DI=0

DI=0

DI=0
DI=0
DI=0
DI=0

DI=0

DI=0
DI=0

DI=0
DI=0
DI=0

WO woaabdh U UMaEFHEFONOAKFRFRERFRFHOOHRPERPRPOOROO OO

DI=0.

100
392
392
392
100
180

521

.512
.488
.488
.490
DI=0.

446

.440
DI=0.
DI=0.
.444
.445
.490
.490
DI=0.

440
444

445

.445
DI=0.
DI=0.
DI=0.

445
444
488

.455
.442
DI=0.
DI=0.
.479
.495
.422
DI=0.
DI=0.
DI=0.
DI=0.
DI=0.
DI=0.

447
466

467
496
462

492

496
463

FT=100
FT=392
FT=392
FT=392
FT=180
FT=283

EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.

I8 T Y s Y Y Y N s Y S Y Y T T S i s L e N

TT=8964 FL=100 IP=255 FP=1025 TP=8964
TT=60 FL=5049 IP=1025 FP=900 TP=60
TT=900 FL=137.7 IP=900 FP=65 TP=900
TT=0 FL=100 IP=65 FP=1578 TP=0

TT=0 FL=100 IP=1578 FP=65 TP=0

TT=60 FL=5049 IP=1025 FP=1390 TP=60
TT=900 FL=137.7 IP=1390 FP=955 TP=900
TT=900 FL=137.7 IP=955 FP=1025 TP=900
TT=60 FL=100 IP=1025 FP=1025 TP=60
TT=210 FL=100 IP=1025 FP=1025 TP=210

Tavg=85

Tavg=100
Tavg=192
Tavg=192
Tavg=180
Tavg=326
Tavg=351
Tavg=351
Tavg=336
Tavg=336
Tavg=329
Tavg=178
Tavg=178
Tavg=329
Tavg=329
Tavg=329
Tavg=334
Tavg=188
Tavg=294
Tavg=342
Tavg=322
Tavg=254
Tavg=218
Tavg=155
Tavg=421
Tavg=250
Tavg=149
Tavg=268
Tavg=169
Tavg=149
Tavg=265

L N T T T I R N T N S N B T . S N S S I I S S A .
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PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR

TRAN
TRAN

CA=232
CA=233
CA=234
CA=235
CA=236
CA=237
CA=238
CA=239
CA=240
CA=241
ChA=242
CA=243

CA=208
CA=209

Co=27.
Co=27.
Co=27.
Co=27.
Co=27.
Co=27.
Co=27.
C0=26.
Co=26.
CO=26.
Co=27.
Co=27.

Is=1
Is=1

Loy~ ~J~JoOooy= b OO

DI=0.493
DI=0.504
DI=0.470
DI=0.444
DI=0.488
DI=0.512
DI=0.512
DI=0.430
DI=0.430
DI=0.430
DI=0.499
DI=0.474

PR=1010
PR=1010
PR=1010
PR=1010

 PR=1010

PR=1010
PR=1010
PR=1010
PR=170
PR=88
PR=1190
PR=1135
PR=1135
PR=1135
PR=1060
PR=1135

PR=675
PR=885

PR=1375
PR=940
PR=1010
PR=1010
PR=1010
PR=1010 .
IT=70 FT=100 TT=1800 FL=100 IP=15 FP=1115 TP=1800

FS=1
FS=1
FS=1
F5=1
F5=1
Fs=1
FS=1
FS=1
FS=1

IT=100
IT=100
IT=416
IT=100
IT=260
IT=392
IT=310
IT=392

EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.

U D D D DD D S D

FT=100
FT=416
FT=100
FT=260
FT=392
FT=310
FT=392
FT=280

Tavg=167
Tavg=125
Tavg=242
Tavg=334
Tavg=188
Tavg=100
Tavg=100
Tavg=392
Tavg=392
Tavg=392
Tavg=140
Tavg=232

* Ok % ok R A o ok b F

TT=0 FL=100 IP=1115 FP=65 TP=0

TT=16164 FL=100 IP=65 FP=1025 TP=16164
TT=0 FL=688.5 IP=1025 FP=1025 TP=0

TT=0 FL=688.5 IP=1025 FP=1025 TP=0
TT=1800 FL=4590 IP=1025 FP=1025 TP=1800
TT=900 FL=3442.5 IP=1025 FP=1025 TP=900
TT=90Q 'FL=3442.5 IP=1025 FP=1025 TP=900
TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
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TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

PAIR
PAIR
PATIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR

PAIR

PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR

CA=210
CA=211
CA=212
CA=213
CA=214
CA=215
CA=216
CA=217
CA=218
CA=219
CA=220
Ca=221
CA=222
CA=223
CA=224
CA=225
CA=226
CA=227
CA=228
CA=229
CA=230
CA=231
CA=232
CA=233
CA=234
CA=235
CA=236
CA=237
CA=238
CA=239
CA=240
CA=241
CA=242
CA=243

CA=201
CA=202
CA=203
CA=204
CA=205
CA=206
CA=207
CA=208
CA=209
CA=210
ca=211
CA=212
Ca=213
CA=214
CA=215
CA=216
CA=217
CA=218
CA=219
CA=220
CA=221

I18=1
18=1
IS8=1
IS=1
I1s=1
Is=1
Is=1
IS=1
IS=1
I1s=1
IS=1
I1s=1
IS=1
1S=1
I1s=1
IS=1
IS=1
Is=1
Is=1
IS=1
18=1
Is=1
1s=1
Is=1
I1S=1
18=1
I5=1
13=1
1s=1
Is=1
IS=1
15=1
18=1
IS=1

Co=27.
Co=27.
co=27.
Co=27.
Co=27.
Co=27.
CO=27.
Co=27.
Co=27.
Co=27.
Co=27.
Co=27.
co=27.
CO=27.
Co=217.
Co=27.
Co=27.
Co=27.
Co=27.
CO=26.
CO=26.

FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
Fs=1
FS=1
FS5=1
FS=1
rs=1
FS=1
FS=1
FS=1
FS=1
Fs=1
FS=1
Fs=1
FS=1
FS=1
FS=1
Fs=1
FS=1
F5=1
FS=1
rs=1
FS=1
Fs=1
FS=1
FS=1
FS=1
FS=1

SO OV R HFEF OO PP OO D

IT=280
IT=392
IT=265

IT=265
IT=392
IT=265
IT=392
IT=275
IT=265
IT=382
IT=454
IT=416
IT=300
IT=270
IT=392
IT=507

FT=392 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800Q
FT=265 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
FT=90 TT=360 FL=688.5 IP=1025 FP=1025 TP=360

IT=90 FT=265 TT=900 FL=688.5 IP=1025 FP=1025 TP=900

FT=392 'TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
FT=265 TT=90 FL=4590 IP=1025 FP=1025 TP=90
FT=392 TT=180 FL=4590 IP=1025 FP=1025 TP=180
FT=275 TT=60 FL=5049 IP=1025 FP=1025 TP=60
FT=100 TT=900 FL=137.7 IP=1025 FP=1025 TP=900
FT=382 TT=0 FL=100 IP=1025 FP=1025 TP=0
FT=454 TT=3924 FL=100 IP=1025 FP=1025 TP=3924
FT=416 TT=4140 FL=100 IP=1025 FP=1025 TP=4140
FT=300 TT=6264 FL=100 IP=1025 FP=185 TP=6264
FT=270 TT=600 FL=100 IP=185 FP=103 TP=600
FT=100 TT=8280 FL=100 IP=103 FP=65 TP=828C
FT=507 TT=12 ¥FL=100 IP=1025 FP=1205 TP=12
FT=50 TT=0 FL=1836 IP=1205 FP=1150 TP=0

IT=50 FT=343 TT=1380 FL=100 IP=1150 FP=1150 TP=1380

IT=343
IT=427

FT=427 TT=0 FL=100 IP=1150 FP=1150 TP=0
FT=50 TT=0 FL=1377 IP=1150 FP=900 TP=0

IT=50 FT=343 TT=3060 FL=100 IP=900 FP=1075 TP=3060

IT=343
IT=416

FT=416 TT=0 FL=100 IP=1075 FP=1150 TP=0
FT=50 TT=0 FL=780.3 IP=1150 FP=690 TP=0

IT=50 FT=250 TT=300 FL=100 IP=690 FP=690 TP=300

IT=250
IT=392
IT=275
IT=100
IT=100
IT=392
IT=392
IT=392
IT=100
IT=235

DI=0.521
DI=0.512
DI=0.465
DI=0.465
DI=0.490
DI=0.446
DI=0.440
DI=0.440
DI=0.444
DI=0.444
DI=0.445
DI=0.490
DI=0.490
DI=0.445
DI=0.445
DI=0.445
DI=0.444

'DI=0.488
DI=0.447
DI=0.423
DI=0.418

FT=416 TT=8964 FL=100 IP=255 FP=1025 TP=8964
FT=275 TT=60 FL=5049 IP=1025 FP=3900 TP=60
FT=100 TT=900 FL=137.7 IP=9%00 FP=65 TP=900
FT=100 TT=0 FL=100 IP=65 FP=1578 TP=0

FT=100 TT=0 FL=100 IP=1578 FP=65 TP=0

FT=392 TT=60 FL=5049 IP=1025 FP=1390 TP=60
FT=392 TT=900 FL=137.7 IP=1390 FP=955 TP=900
FT=392 TT=900 FL=137.7 IP=955 FP=1025 TP=900
FT=235 TT=60 FL=100 IP=1025 FP=1025 TP=60

FT=416 TT=210 FL=100 IP=1025 FP=1025 TP=210
EX=6.4 * Tavg=85
EX=6.4 * Tavg=100
EX=6.4 * Tavg=258
EX=6.4 * Tavg=258
EX=6.4 * Tavg=180
EX=6.4 * Tavg=326
EX=6.4 * Tavg=351
EX=6.4 * Tavg=351
EX=6.4 * Tavg=336
EX=6.4 * Tavg=336
EX=6.4 * Tavg=329
EX=6.4 * Tavg=178
EX=6.4 * Tavg=178
EX=6.4 * Tavg=329
EX=6.4 * Tavg=329
EX=6.4 * Tavg=329
EX=6.4 * Tavg=334
EX=6.4 * Tavg=188
EX=6.4 * Tavg=324
EX=6.4 * Tavg=418
EX=6.4 * Tavg=435

File No.: VY-16Q-311
Revision: 0

Page A26 of A38

F0306-01R0



g Structural Integrity Associates, Inc.

PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR

CA=222
CA=223
CA=224
ChA=225
CA=226
CA=227
CA=228
CA=229
CA=230
CA=231
CA=232
Ca=233
CA=234
CA=235
CA=236
CA=237
CA=238
CA=238
CA=240
Ch=241
CA=242

CA=243

CA=4
CA=5
CA=6
CA=7
CA=8
Ca=9
CA=10
ca=11
CA=12
Ca=13
CA=14
Ca=15
CA=16

- Ca=17

CA=18

CA=20
CA=21

CA=23
CA=24
CA=25
CA=26
Ca=27
CA=30

Cco=27.
Co=27.
Cco=27.
C0=26.
Co=27.
COo=27.
Co=26.
CO=27.
Co=27.
CO0=26.
Ce=27.
Co=27.
Co=27.
Co=27.
C0o=27.
COo=27.
Co=27.
CO0=26.
CO=26.
CO=26.
Co=27.
CO=27.

DI=0.
DI=0
DI=0.
DI=0.
DI=0.
DI=0.
DI=0.
DI=0
DI=0.
DI=0
DI=0.
DI=0
DI=0.
DI=0.
DI=0
DI=0
DI=0
DI=0
DI=0.
DI=0
DI=0
DI=0

HFoO~NJdJdoOoO O HE U OO & o0 WwWWwoWwo

.523

PR=1010
PR=1010
PR=1010
PR=1010
PR=1010
PR=1010
PR=1010
PR=1010
PR=170
PR=88
PR=1190
PR=1135

438

L457

489
413
459
487
432

L4711

487

.A33

473

.496

444
444

.488
.512
.512
.430

430

.430
.492
.446

PR=1135

PR=1135
PR=1060
PR=1135

PR=675

PR=885

PR=1375
PR=940

' PR=1010

PR=1010
PR=1010
PR=1010

EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.

IS N N S N Y S Y Y - - T T i S = e e

FE ST S S S S S S S S S S S A T R S T S

Tavg=358
Tavg=285
Tavg=185
Tavg=450
Tavg=279
Tavg=197
Tavg=385
Tavg=239
Tavg=197
Tavg=380
Tavg=233
Tavg=150
Tavg=333
Tavg=334
Tavg=188
Tavg=100
Tavg=100
Tavg=392
Tavg=392
Tavg=392
Tavg=168
Tavg=326
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TRAN CA=201 IS=1 FS=1 IT=70 FT=100 TT=1800 FL=100 IP=15 FP=1115 TP=1800
TRAN CA=202 IS=1 FS=1 IT=100 FT=100 TT=0 FL=100 IP=1115 FP=65 TP=0

TRAN CA=203 IS=1 FS=1 IT=100 FT=549 TT=16164 FL=100 IP=65 FP=1025 TP=16164
TRAN CA=204 IS=1 FS=1 IT=549 FT=100 TT=0 FL=688.5 IP=1025 FP=1025 TP=0

TRAN CA=205 IS=1 FS=1 IT=100 FT=260 TT=0 FL=688.5 IP=1025 FP=1025 TP=0

TRAN CA=206 IS=1 FS=1 IT=260 FT=392 TT=1800 FL=4590 IP=1025 FP=1025 TP=1800
TRAN CA=207 IS=1 FS=1 IT=392 FT=310 TT=900 FL=3442.5 IP=1025 FP=1025 TP=900
TRAN CA=208 IS=1 FS=1 IT=310 FT=392 TT=900 FL=3442.5 IP=1025 FP=1025 TP=900
TRAN CA=209 IS=1 FS=1 IT=392 FT=280 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
TRAN CA=210 IS=1 FS=1 IT=280 FT=392 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
TRAN CA=211 IS=1 FS=1 IT=392 FT=265 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
TRAN CA=212 IS=1 FS=1 IT=265 FT=90 TT=360 FL=688.5 IP=1025 FP=1025 TP=360
TRAN CA=213 IS=1 FS=1 IT=90 FT=265 TT=900 FL=688.5 IP=1025 FP=1025 TP=900
TRAN CA=214 IS=1 FS=1 IT=265 FT=392 TT=1800 FL=2295 IP=1025 FP=1025 TP=1800
TRAN CA=215 IS=1 FS=1 IT=392 FT=265 TT=90 FL=4590 IP=1025 FP=1025 TP=90
TRAN CA=216 IS=1 FS=1 IT=265 FT=392 TT=180 FL=4590 IP=1025 FP=1025 TP=180
TRAN CA=217 IS=1 FS=1 IT=392 FT=275 TT=60 FL=5049 IP=1025 FP=1025 TP=60
TRAN CA=218 IS=1 FS=1 IT=275 FT=100 TT=900 FL=137.7 IP=1025 FP=1025 TP=900
TRAN CA=219 IS=1 FS=1 IT=265 FT=440 TT=0 FL=100 IP=1025 FP=1025 TP=0

TRAN CA=220 IS=1 FS=1 IT=440 FT=549 TT=3924 FL=100 IP=1025 FP=1025 TP=3924
TRAN CA=221 *IS=1 FS=1 IT=549 FT=549 TT=0 FL=100 IP=1025 FP=1025 TP=0

TRAN CA=222 IS=1 FS=1 IT=549 FT=375 TT=6264 FL=100 IP=1025 FP=185 TP=6264
TRAN CA=223 IS=1 FS=1 IT=375 FT=330 TT=600 FL=100 IP=185 FP=103 TP=600
TRAN CA=224 IS=1 FS=1 IT=330 FT=100 TT=8280 FL=100 IP=103 FP=65 TP=8280
TRAN CA=225 IS=1 FS=1 IT=392 FT=565 TT=12 FL=100 IP=1025 FP=1205 TP=12
TRAN CA=226 IS=1 FS=1 IT=565 FT=50 TT=0 FL=1836 IP=1205 FP=1150 TP=0
'TRAN CA=227 IS=1 FS=1 IT=50 FT=440 TT=1380 FL=100 IP=1150 FP=1150 TP=1380
TRAN CA=228 IS=1 FS=1 IT=440 FT=565 TT=0 FL=100 IP=1150 FP=1150 TP=0

TRAN CA=229 IS=1 FS=1 IT=565 FT=50 TT=0 FL=1377 IP=1150 FP=900“TP=0

TRAN CA=230 IS=1 FS=1 IT=50 FT=440 TT=3060 FL=100 IP=900 FP=1075 TP=3060
TRAN CA=231 IS=1 FS=1 IT=440 FT=549 TT=0 FL=100 IP=1075 FP=1150 TP=0

TRAN CA=232 IS=1 FS=1 IT=549 FT=50 TT=0 FL=780.3 IP=1150 FP=690 TP=0

TRAN CA=233 IS=1 FS=1 IT=50 FT=300 TT=300 FL=100 IP=690 FP=690 TP=300
TRAN CA=234 IS=1 FS=1 IT=300 FT=549 TT=8964 FL=100 IP=255 FP=1025 TP=8964
TRAN CA=235 IS=1 FS=1 IT=392 FT=275 TT=60 FL=5049 IP=1025 FP=900 TP=60
TRAN CA=236 IS=1 FS=1 IT=275 FT=100 TT=900 FL=137.7 IP=900 FP=65 TP=900
TRAN CA=237 IS=1 FS=1 IT=100 FT=100 TT=0 FL=100 IP=65 FP=1578 TP=0

TRAN CA=238 IS=1 FS=1 IT=100 FT=100 TT=0 FL=100 IP=1578 FP=65 TP=0

TRAN CA=239 IS=1. FS=1 IT=392 FT=392 TT=60 FL=5049 IP=1025 FP=1390 TP=60
TRAN CA=240 IS=1 FS=1 IT=392 FT=392 TT=900 FL=137.7 IP=1390 FP=955 TP=900
TRAN CA=241 IS=1 FS=1 IT=392 FT=392 TT=900 FL=137.7 IP=955 FP=1025 TP=900
TRAN CA=242 IS=1 FS=1 IT=100 FT=290 TT=60 FL=100 IP=1025 FP=1025 TP=60
TRAN CA=243 IS=1 FS=1 IT=290 FT=549 TT=210 FL=100 IP=1025 FP=1025 TP=210

«

CPAIR CA=201 C0=27.6 DI=0.521 EX=6.4 * Tavg=85

PAIR CA=202 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=203 CO=27.1 DI=0.447 EX=6.4 * Tavg=325
PAIR CA=204 CO=27.1 DI=0.447 EX=6.4 * Tavg=325
PAIR CA=205 C0=27.6 DI=0.490 EX=6.4 * Tavg=180
PAIR CA=206 CO=27.1 DI=0.446 EX=6.4 * Tavg=326
PAIR CA=207 C0=27.0 DI=0.440 EX=6.4 * Tavg=351.
PAIR CA=208 CO=27.0 DI=0.440 EX=6.4 * Tavg=351

PAIR CA=209 CO0=27.1 DI=0.444 EX=6.4 * Tavg=336
PAIR CA=210 CO=27.1 DI=0.444 EX=6.4 * Tavg=336
PAIR CA=211 CO=27.1 DI=0.445 EX=6.4 * Tavg=329
PAIR CA=212 CO=27.6 DI=0.490 EX=6.4 * Tavg=178
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PAIR CA=213
PAIR CA=214
PAIR CA=215
PAIR CA=216
PAIR CA=217

PAIR CA=218

PAIR CA=219
PAIR CA=220
PAIR CA=221
PAIR CA=222
PAIR CA=223
PAIR CA=224
PAIR CA=225
PAIR CA=226
PAIR CA=227
PAIR CA=228
PAIR CA=229
PAIR CA=230

PAIR CA=231

PAIR CA=232
PAIR CA=233
PAIR CA=234
PAIR CA=235
PAIR CA=236
PAIR CA=237
PAIR CA=238
PAIR CA=239
PAIR CA=240
PAIR CA=241
‘PAIR CA=242
PAIR CA=243
BRAD PT=160
TANG PT=165
NOZZ PT=165
AMVT CA=1
AMVT CA=2
AMVT CA=3
AMVT CA=4
AMVT CA=5
AMYT CA=6
AMVT CA=7
AMVT CA=8
AMVT CA=9
AMVT CA=10
AMVT CA=11
AMVT CA=12
AMVT CA=13
AMVT CA=14
AMVT CA=15
AMVT CA=16
AMVT CA=17
AMVT CA=18
AMVT CA=19
AMVT CA=20
AMVT CA=21
AMVT CA=22

Co=27.
Co=27.

Co=27.

Co=27.
Co=27.
Co=27.
Co=27.
CO=25.
CO=25.
Co=26.
Co=27.
Co=27.
CO=26.
Co=27.
Co=27.
Co=25.
CO=27
Co=27.
CO=25.
Co=27.

Co=27.

CO=26.
Co=27.
Co=27.
Co=27.
CO=27.

CO=26.

CO=26.
CO=26.
Cco=27.

CO=26.

RA=1.

DI=0

DI=0.
DI=0.
DI=0.
DI=0.

DI=0
DI=0
DI=0

DI=0.
DI=0.

DI=0

DI=0.

DI=0

DI=0.

DI=0

6

1

1

1

1

6

0

9

5

2

0

5

1

2

4

9 DI=0.
.2 DI=0
4
9
2
6
5
1
6
6
6
7
7
7
6
5
2

DI=0

DI=0.

DI=0

DI=0.

DI=0

DI=0.
DI=0.
DI=0.

DI=0
DI=0

DI=0.
DI=0.

DI=0

DI=0.

5

DX=-4.007
*NOZZLE N4B

PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165

DX=0.0
DX=0.0
DX=0.3
DX=0.3
DX=0.3
DX=0.3
DX=0.3
DX=0.3
DX=0.3
DX=0.3
DX=0.1
DX=0.1
DX=0.3
DX=0.3
DX=0.3
DX=0.3
DX=0.3
DX=0.3
DX=0.2
DX=0.2
DX=0.3
DX=0.0

.490
445
445
445
444
.488
.439
.400
387
409
.439
480
.404
451
.469
397
.451
.469
400
.453
491
.421
444
488
512
.512
.430
430
430
.487
422

DZ=-

196
196
130
130
130
130
130
130
130
130
993
699
234
234
234
234
169 -
234.
823
823
130
196

EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.

EX=6

EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.
EX=6.

4.007

DY=0.

* Tavg=178
* Tavg=329
* Tavg=329
* Tavg=329
* Tavg=334
* Tavg=188
* Tavg=353
* Tavg=495
* Tavg=549
* Tavg=462
* Tavg=353
* Tavg=215
* Tavg=479
* Tavg=308
* Tavg=245
* Tavg=503
* Tavg=308
* Tavg=245
* Tavg=495
* Tavg=300
* Tavg=175

. * Tavg=425

* Tavg=334
* Tavg=188
* Tavg=100
* Tavg=100
* Tavg=392
* Tavg=392
* Tavg=392
* Tavg=195
* Tavg=420

EW=1

1069 DZ=0.

.1069 Dz=0.
.7067 DZ=0.
.7067 Dz=0.
.7067 DZ=0.
.7067 DZ=0.
.7067 DzZ=0.
.7067 DzZ=0.
.7067 DZ=0.
.7067 DZ=0
.0867 DZ=0.
.9264 DZ=0.
.7637 Dz=0.
.7637 D2=0.
1.7637 DZ=0
.7637 .Dz=0.

=1.7281 DZ=0.

.7637 DZ=0.
.5392 D2=0.
.5392 Dz=0.
.7067 DZ=0
.1069 Dz=0.

0196
0196
3130
3130
3130
3130
3130
3130
3130

.3130

1993
1699
3234
3234

.3234

3234
3169
3234
2823
2823

.3130

0196
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AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT
AMVT

CROS
JUNC

TRAN
TRAN
TRAN
TRAN
TRAN

TRAN

TRAN
TRAN
TRAN

CA=23
CA=24
CA=25
CA=26
CA=27
CA=28
CA=29
CA=30
CA=31
CA=32

CD=6 '
PT=10

CA=3
CA=4
CA=5
CA=6
CA="7
CA=8
CA=9
CaA=10
Ca=11
CA=12
CA=13
CA=14
CA=15
CA=16
CA=17
CA=18

CA=20

Cca=21

CA=23
CA=24
CA=25
CA=26
CA=27

CA=30

CA=201
Ca=202
CA=203
CA=204
CA=205
Ca=206
CA=207
CA=208
CA=209

PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165
PT=165

DX=0

DX=0.
DX=0.
DX=0.
DX=0.
DX=0.

DX=0

DX=0.

DX=0

PR=1

" PR=1

PR=1
PR=1
PR=1
PR=1
PR=1
PR=1
PR=1

.3463
3064
3130
3064
3130
3130
.3064
3130
.3019

010
010
010
010
010
010
010
010
70

TE=150 PR=88-

TE=392
TE=50

TE=150
TE=150
TE=150
TE=150

TE=150
TE=275

TE=392
TE=392
TE=392
TE=275
TE=265

TE=125

IS=1
IS=1
IS=1
IS=1
IS=1
IS=1
IS=1
Is=1
Is=1

PR=1
PR=1
PR=1
PR=1
PR=1
PR=1

190
135
135
135
060
135

PR=675

PR=8

PR=1

85

375

PR=940

PR=1
PR=1
PR=1

PR=1

FS=1
FS=1
FS=1
F3S=1
FS=1
FS=1
FS=1
FS=1
FS=1

010
010
010

010

DY=1.8884 Dz=0.3463
DY=1.6711 DZ=0.3064
DY=1.7067 Dz=0.3130
DY=1.6711 DZ=0.3064
DY=1.7067 DZ=0.3130
DY=1.7067 Dz=0.3130

DY=1.6711 DzZ=0.3064 . e

DY=1.7067 DZ=0.3130
DY=1.6461 DZ=0.3019

*REGION II GECMETRY - HPCI Line brnch

IT=70 FT=100 TT=1800 FL=150 IP=15 FP=1115 TP=1800

IT=100
IT=100
IT=150
IT=100
IT=260
IT=392
IT=310
IT=392

FT=100
FT=150
FT=100
FT=260
FT=392
FT=310
FT=392
FT=280

TT=0 FL=150 IP=1115 FP=65 TP=0
TT=16164 FL=150 IP=65 FP=1025 TP=16164
TT=0 FL=150 IP=1025 FP=1025 TP=0

TT=0 FL=150 IP=1025 FP=1025 TP=0
TT=1800 FL=150 IP=1025 FP=1025 TP=1800
TT=900 FL=150 IP=1025 FP=1025 TP=900
TT=900 FL=150 IP=1025 FP=1025 TP=900
TT=1800 FL=150 IP=1025 FP=1025 TP=1800

File No.: VY-16Q-311
Revision: 0

R

Page A30 of A38

F0306-01R0



g Structural Integrity Associates, Inc.

TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR

CA=210
CA=211
CA=212
CA=213
CA=214
CA=215
CA=216
CA=217
CA=218
CA=219
CA=220
Ca=221
CA=222
CA=223
CA=224
CA=225
CA=226
CA=227
CA=228
CA=229
CA=230
CA=231
CA=232
CA=233
Ca=234
CA=235
CA=236
CA=237
CA=238
CA=239
CA=240
CA=241
CA=242
CA=243

CA=201
CA=202
CA=203
CA=204
CA=205
CA=206
CA=207
CA=208
CA=209
CA=210
CA=211
CA=212
CA=213
CA=214
CA=215
CA=216
CA=217
CA=218
CA=218
CA=220
CA=221

I8=1
Is=1
IS=1
Is=1
IS=1
Is=1
IS=1
Is=1
Is=1

FsS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1

IT=280 FT=392 TT=1800 FL=150 IP=1025 FP=1025 TP=1800
IT=392 FT=265 TT=1800 FL=150 IP=1025 FP=1025 TP=1800
IT=265 FT=90 TT=360 FL=150 IP=1025 FP=1025 TP=360
IT=90 FT=265 TT=900 FL=150 IP=1025 FP=1025 TP=900
IT=265 FT=392 TT=1800 FL=150 IP=1025 FP=1025 TP=1800
IT=392 FT=265 TT=90 FL=150 IP=1025 FP=1025 TP=90
IT=265 FT=392 TT=180 FL=150 IP=1025 FP=1025 TP=180
IT=392 FT=275 TT=60 FL=150 IP=1025 FP=1025 TP=60
IT=275 FT=100 TT=900 FL=150 IP=1025 FP=1025 TP=900

*IS=1 FS=1 IT=265 FT=265 TT=0 FL=150 IP=1025 FP=1025 TP=0
*IS=1 FS=1 IT=265 FT=265 TT=0 FL=150 IP=1025 FP=1025 TP=0

Is=1
IS=1
IS=1
Is=1
Is=1
IsS=1
IS=1
Is=1
Is=1
IS=1
Is=1
Is=1
Is=1
IS=1
IS=1
IsS=1
Is=1
IS=1
Is=1
Is=1
Is=1
IS=1
Is=1

Co=27.
Co=27.
Co=27.
Co=27.
Co=27.
Co=27.
Co=27.
Co=27.
Co=27.
Co=27.

Co=27

Co=27.
Co=27.
Co=27.
COo=27.
Co=27.
Co=27.
Co=27.
Co=27.

CO=27
Co=27

FS=1 IT=265 FT=150 TT=4140 FL=150 IP=1025 FP=1025 TP=4140
FS=1 IT=150 FT=150 TT=0 FL=150 IP=1025 FP=185 TP=0

FS=1 IT=150 FT=150 TT=0 FL=150 IP=185 FP=103 TP=0

FS=1 IT=150 FT=100 TT=8280 FL=150 IP=103 FP=65 TP=8280
FS=1 IT=382 FT=392 TT=12 FL=150 IP=1025 FP=1205 TP=12
FS=1 IT=392 FT=50 TT=0 FL=3672 IP=1205 FP=1150 TP=0
FS=1 IT=50 FT=150 TT=1380 FL=150 IP=1150 FP=1150 TP=1380
FS=1 IT=150 FT=150 TT=0 FL=150 IP=1150 FP=1150 TP=0
FS=1 IT=150 FT=50 TT=0 FL=2754 IP=1150 FP=900 TP=0

FS=1 IT=50 FT=150 TT=3060 FL=150 IP=900 FP=1075 TP=3060
FS=1 IT=150. FT=150 TT=0 FL=150 IP=10Q75 FP=1150 TP=0
FS=1 IT=150 FT=50 TT=0 FL=1560.6 IP=1150 FP=690 TP=0
FS=1 IT=50 FT=150 TT=300 FL=150,1IP=690 FP=690 TP=300
FS=1 IT=150 FT=150 TT=8964 FL=150 IP=255 FP=1025 TP=8964
FS=1 IT=392 FT=275 TT=60 FL=150 IP=1025 FP=900 TP=60
FS=1 IT=275 FT=100 TT=900 FL=150 IP=900 FP=65 TP=900
FS=1 IT=100.FT=100 TT=0 FL=150 IP=65 FP=1578 TP=0
FS=1 IT=100 FT=100 TT=0 FL=150 IP=1578 FP=65 TP=0
FS=1 1IT=392 FT=392 TT=60 FL=150 IP=1025 FP=1390 TP=60
FS=1 IT=392 FT=392 TT=900 FL=150 IP=1390 FP=955 TP=9500
FS=1 IT=392 FT=392 TT=9%00 FL=150 IP=955 FP=1025 TP=900
FS=1 IT=100 FT=125 TT=60 FL=150 IP=1025 FP=1025 TP=60
FS=1 IT=125 FT=150 TT=210 FL=150 IP=1025 FP=1025 TP=210
6 DI=0.521 EX=6.4 * Tavg=85

6 DI=0.512 EX=6.4 * Tavg=100

6 DI=0.504 EX=6.4 * Tavg=125

6 DI=0.504 EX=6.4 * Tavg=125

6 DI=0.490 EX=6.4 * Tavg=180

1 DI=0.446 EX=6.4 * Tavg=326

0 DI=0.440 EX=6.4 * Tavg=351

0 DI=0.440 EX=6.4 * Tavg=351

1 DI=0.444 EX=6.4 * Tavg=336

1 DI=0.444 EX=6.4 * Tavg=336

.1 DI=0.445 EX=6.4 * Tavg=329

6 DI=0.490 EX=6.4 * Tavg=178

6 DI=0.490 EX=6.4 * Tavg=178

1 DI=0.445 EX=6.4 * Tavg=329

1 DI=0.445 EX=6.4 * Tavg=329

1 DI=0.445 EX=6.4 * Tavg=329

1 DI=0.444 EX=6.4 * Tavg=334

6 DI=0.488 EX=6.4 * Tavg=188

3 DI=0.463 EX=6.4 * Tavg=265

.3 DI=0.463 EX=6.4 * Tavg=265

.6 DI=0.483 EX=6.4 * Tavg=208
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PAIR CA=222 CO=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=223 C0O=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=224 C0=27.6 DI=0.504 EX=6.4 * Tavg=125
PAIR CA=225 CO=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=226 CO=27.5 DI=0.478 EX=6.4 * Tavg=221
PAIR CA=227 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=228 C0=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=229 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=230 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=231 CO=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=232 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=233 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=234 CO=27.6 DI=0.496 EX=6.4 * Tavg=150
PAIR CA=235 CO=27.1 DI=0.444 EX=6.4 * Tavg=334
PAIR CA=236 CO=27.6 DI=0.488 EX=6.4 * Tavg=188
PAIR CA=237 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=238 CO0=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=239 C0=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=240 CO=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=241 CO=26.7 DI=0.430 EX=6.4 * Tavg=392
PAIR CA=242 CO=27.6 DI=0.508 EX=6.4 * Tavg=113
PAIR CA=243 C0=27.6 DI=0.500 EX=6.4 * Tavg=138
* [}

BRAN PT=301 DY=1 TE=1 EW=1 .
TANG PT=302 . DY=2.333

TANG PT=305 DY=2.333 EW=1

BRAD PT=310 RA=1.75 EW=1

TANG PT=315 DxX=-2.333 EW=1

CROS CD=7"

VALV PT=317 DX=-1.167 PL=1 MA=2.05

OPER
OPER
OPER
OPER
OPER
OPER
OPER
OPER
OPER
OPER
OPER
OPER
OPER
OPER
OPER’
OPER

OPER
OPER

OPER

CA=3
CA=4
CA=5
CA=6
CA=T7
CA=8
Ca=9
CA=10
CA=11
CA=12
CA=13
Ca=14
CA=15
CA=16
CA=17
CA=18

Ca=20
CA=21

CA=23

TE=125
TE=180
TE=246
TE=205
TE=190
TE=182
TE=95

TE=182
TE=125
TE=125
TE=246
TE=50

TE=125
TE=125
TE=125
TE=125

TE=125
TE=187

TE=246

PR=1010
PR=1010
PR=1010
PR=1010
PR=1010

.5 PR=1010

PR=1010

.5 PR=1010

PR=170

PR=88

PR=1190
PR=1135
PR=1135
PR=1135
PR=1060 -
PR=1135

" PR=675

.5 PR=885

PR=1375
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OPER CA=24 TE=246  PR=940
OPER CA=25 TE=246  PR=1010
OPER CA=26 TE=187.5 PR=1010
OPER CA=27 TE=182.5 PR=1010
OPER CA=30 TE=112.5 PR=1010
TRAN CA=201 IS=1 FS=1 IT=70 FT=100 TT=1800 FL=150 IP=15 FP=1115 TP=1800
TRAN CA=202 IS=1 FS=1 IT=100 FT=100 TT=0 FL=150 IP=1115 FP=65 TP=0
TRAN CA=203 IS=1 FS=1 IT=100 FT=125 TT=16164 FL=150 IP=65 FP=1025 TP=16164
TRAN CA=204 IS=1 FS=1 IT=125 FT=100 TT=0 FL=150 IP=1025 FP=1025 TP=(
TRAN CA=205 IS=1 FS=1 IT=100 FT=180 TT=0 FL=150 IP=1025 FP=1025 TP=0
TRAN CA=206 IS=1 FS=1 IT=180 FT=246 TT=1800 FL=150 IP=1025 FP=1025 TP=1800
TRAN CA=207 IS=1 FS$=1 IT=246 FT=205 TT=900 FL=150 IP=1025 FP=1025 TP=900
TRAN CA=208 IS=1 FS=1 IT=205 FT=246 TT=900 FL=150 IP=1025 FP=1025 TP=900
‘TRAN CA=209 IS=1 FS=1 IT=246 FT=190 TT=1800 FL=150 IP=1025 FP=1025 TP=180Q0
TRAN CA=210 IS8=1 FS=1 IT=190 FT=246 TT=1800 FL=150 IP=1025 FP=1025 TP=1800
TRAN CA=211 IS8=1 FS=1 IT=246 FT=182.5 TT=1800 FL=150 IP=1025 FP=1025 TP=1800
TRAN CA=212 IS8=1 FS=1 IT=182.5 FT=95 TT=360 FL=150 IP=1025 FP=1025 TP=360
TRAN CA=213 I8=1 FS=1 IT=95 FT=182.5 TT=900 FL=150 IP=1025 FP=1025 TP=900
TRAN CA=214 IS=1 FS=1 IT=182.5 FT=246 TT=1800 FL=150 IP=1025 FP=1025 TP=1800
TRAN CA=215 IS=1 FS=1 IT=246 FT=182.5 TT=90 FL=150 IP=1025 FP=1025 TP=90
TRAN CA=216 IS=1 FS=1 IT=182.5 FT=246 TT=180 FL=150 IP=1025 FP=1025 TP=180
TRAN CA=217 IS=1 F3=1 IT=246 FT=187.5 TT=60 FL=150 IP=1025 FP=1025 TP=60
TRAN CA=218 IS=1 FS=1 IT=187.5 FT=100 TT=900 FL=150 IP=1025 FP=L025~TP=900
TRAN CA=219 *IS=1 FS=1 IT=182.5 FT=182.5 TT=0 FL=150 IP=1025 FP=1025 TP=0
TRAN CA=220 *IS=1 FS=1 IT=182.5 FT=182.5 TT=0 FL=150 IP=1025 FP=1025 TP=0
TRAN CA=221 IS=1 FS$=1 IT=182.5 FT=125 TT=4140 FL=150 IP=1025 FP=1025 TP=4140
TRAN CA=222 IS=1 FS5=1 IT=125 FT=125 TT=0 FL=150 IP=1025 FP=185 TP=0
TRAN CA=223 IS=1 FS=1 IT=125 FT=125 TT=0 FL=150 IP=185 FP=103 TP=0
TRAN CA=224 IS=1 FS=1 IT=125 FT=100 TT=8280 FL=150 IP=103 FP=65 TP=8280
TRAN CA=225 *IS=1 FS=1 IT=246 FT=246 TT=12 FL=150 IP=1025 FP=1205 TP=12
TRAN CA=226 IS=1 FS=1 IT=246 FT=50 TT=0 FL=3672 IP=1205 FP=1150 TP=0
TRAN CA=227 IS=1 FS$=1 IT=50 FT=125 TT=1380 FL=150 IP=1150 FP=1150 TP=1380
TRAN CA=228 *IS=1 FS=1 IT=125 FT=125 TT=0 FL=150 IP=1150 FP=1150 TP=0
TRAN CA=229 IS=1 FS=1 IT=125 FT=50 TT=0 FL=2754 IP=1150 FP=900 TP=0
TRAN CA=230 IS=l FS=1 IT=50 FT=125 TT=3060 FL=150 IP=900 FP=1075 TP=3060
TRAN CA=231 IS=1 FS=1 IT=125 FT=125 TT=0 FL=150 IP=1075 FP=1150 TP=0
TRAN CA=232 IS=1 FS=1 IT=125 FT=50 TT=0 FL=1560.6 IP=1150 FP=690 TP=0
TRAN CA=233 IS=1 FS=1 IT=50 FT=125 TT=300 FL=150 IP=690 FP=690 TP=300
"TRAN CA=234 IS=1 FS=1 IT=125 FT=125 TT=8964 FL=150 IP=255 FP=1025 TP=8964
TRAN CA=235 IS=1 FS=1 IT=246 FT=187.5 TT=60 FL=150 IP=1025 FP=900 TP=60
TRAN CA=236 IS=1 FS=1 IT=187.5 FT=100 TT=900 FL=150 IP=900 FP=65 TP=900
TRBAN CA=237 IS=1 FS=1 IT=100 FT=100 TT=0 FL=150 IP=65 FP=1578 TP=0
TRAN CA=238 IS=1 FS=1 IT=100 FT=100 TT=0 FL=15Q IP=1578 FP=65 TP=0
TRAN CA=239 IS=1 FS=1 IT=246 FT=246 TT=60 FL=150 IP=1025 FP=1390 TP=60
TRAN CA=240 IS=1 FS=1 IT=246 FT=246 TT=900 FL=150 IP=1390 FP=955 TP=900
TRAN CA=241 IS=1 FS=1 IT=246 FT=246 TT=900 FL=150 IP=955 FP=1025 TP=900
TRAN CA=242 IS=1 FS=1 IT=100 FT=112.5 TT=60 FL=150 IP=1025 FP=1025 TP=60
TRAN CA=243 IS=1 FS=1 IT=112.5 FT=125 TT=210 FL=150 IP=1025 FP=1025 TP=210
PAIR CA=201 C0=27.6 DI=0.521 EX=6.4 * Tavg=85
PAIR CA=202 CO=27.6. DI=0.512 EX=6.4 * Tavg=100
PAIR CA=203 CO=27.6 DI=0.508 EX=6.4 * Tavg=113
PAIR CA=204 CO=27.6 DI=0.508 EX=6.4 * Tavg=113
PAIR CA=205 CO=27.6 DI=0.499 EX=6.4 * Tavg=140
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DI=0.481 EX=6. Tavg=213

" PAIR CA=206 C0=27.5 4 *
PAIR CA=207 C0=27.5 DI=0.476 EX=6.4 * Tavg=226
PAIR CA=208 CO0=27.5 Di=0.476 EX=6.4 * Tavg=226
PAIR CA=209 CO=27.5 DI=0.479 EX=6.4 * Tavg=218
PAIR CA=210 CO=27.5 DI=0.479 EX=6.4 * Tavg=218
PAIR CA=211 CO=27.5 DI=0.481 EX=6.4 * Tavg=214
PAIR CA=212 CO0=27.6 DI=0.500 EX=6.4 * Tavg=139
PAIR CA=213 CO=27.6 DI=0.500 EX=6.4 * Tavg=139
PAIR CA=214 CO=27.5 DI=0.481 EX=6.4 * Tavg=214
PAIR CA=215 CO=27.5 DI=0.481 EX=6.4 * Tavg=214

" PAIR CA=216 CO=27.5 DI=0.481 EX=6.4 * Tavg=214
PAIR CA=217 C0=27.5 DI=0.480 EX=6.4 * Tavg=217
PAIR CA=218 C0=27.6 DI=0.498 EX=6.4 * Tavg=144
PAIR CA=219 C0=27.6 DI=0.489 EX=6.4 * Tavg=183
PAIR CA=220 CO0=27.6 DI=0.489 EX=6.4 * Tavg=183
PAIR CA=221 CO=27.6 DI=0.495 EX=6.4 * Tavg=154 .
PAIR CA=222 CO=27.6 DI=0.504 EX=6.4 * Tavg=125 -
PAIR CA=223 CO=27.6 DI=0.504 EX=6.4 * Tavg=125 ' SN
PAIR CA=224 CO=27.6 DI=0.508 EX=6.4 * Tavg=113. '
PAIR CA=225 CO=27.4 -DI=0.469 EX=6.4 * Tavg=246
PAIR CA=226 CO=27.6 DI=0.497 EX=6.4 * Tavg=148
PAIR CA=227 CO=27.6 DI=0.519.EX=6.4 * Tavg=88
PAIR CA=228 C0O=27.6 DI=0.504 EX=6.4 * Tavg=125
PAIR CA=229 CO=27.6 DI=0.519 EX=6.4 * Tavg=88
PAIR CA=230 C0=27.6 DI=0.519 EX=6.4 * Tavg=88 . Co
PAIR CA=231 C0=27.6 DI=0.504 EX=6.4 * Tavg=125 '
PAIR CA=232 CO=27.6 DI=0.519 EX=6.4 * Tavg=88
PAIR CA=233 C0=27.6 DI=0.519 EX=6.4 * Tavg=88
PAIR CA=234 CO=27.6 DI=0.504 EX=6.4 * Tavg=125
PAIR CA=235 CO0=27.5 DI=0.480 EX=6.4.* Tavg=217
PAIR CA=236 CO=27.6 DI=0.498 EX=6.4 * Tavg=144 .
PAIR CA=237 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=238 CO=27.6 DI=0.512 EX=6.4 * Tavg=100
PAIR CA=239 CO=27.4 DI=0.469 EX=6.4 * Tavg=246
PAIR CA=240 CO0=27.4 DI=0.469 EX=6.4 * Tavg=246
PAIR CA=241 CO0=27.4 DI=0.469 EX=6.4 * Tavg=246
PAIR CA=242 C0=27.6 DI=0.510 EX=6.4 * Tavg=106
PAIR CA=243 CO=27.6 DI=0.506 EX=6.4 * Tavg=119
VALV PT=320 DX=-1.167 PL=2 EW=1 '
CROS CD=6 o :
TANG PT=325 DX=-0.666
TANG- PT=330 DX=-2.667 EW=1
BRAD PT=335 RA=1.75 EW=1
TANP DZ=-3.5 :
BRAD PT=340 RA=1.75 EW=1 . o )
TANG PT=345 DX=3.333 EW=1
CROS CD=7
VALV PT=346 DX=1.167 PL=1 MA=1.725
A e e e o i e e i = = e i o = v o = S e e A T e v = — — v — ——— —
*END REGION IIb
e e o e e o e > = o S e o T o = A o e o o e = o . Ao o A e o m 2 — —— e - ——
*BEGIN REGION II
S

, QPER CA=1 TE=100 PR=50
~ OPER CA=3 TE=100 PR=50 , Lo :
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OPER
OPER
OPER
OPER
OPER
OPER
OPER
OPER
OPER
OPER
OPER
OPER
OPER
OPER
OPER

OPER
OPER
OPER
OPER
OPER
OPER
OPER
. OPER
OPER
OPER
OPER

TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

CA=4
CA=5
CA=6
CA=7
CA=8
CaA=9
CA=10
Ca=11
CA=12
CA=13
CaA=114
CA=15
CA=16
CA=17
CA=18

CA=20
CA=21
CA=22
CA=23
CA=24
CA=25
CA=26
CA=27
CA=28
CaA=29
CA=30

CA=201
CA=202
CA=203
CA=204
CA=205
CA=206
CA=207
CA=208
CA=209
CA=210
CA=211
CA=212
CA=213
CA=214
CA=215
CA=216
CA=217
CAa=218
CA=219
CA=220
CA=221
CA=222
CA=223
CA=224
Ca=225
CA=226
CA=227
CA=228

TE=100
TE=100
TE=100
TE=100
TE=100
TE=100
TE=100
TE=100
TE=100
TE=100
TE=50

TE=100
TE=100
TE=100
TE=100

TE=100
TE=100
TE=100.
TE=100
TE=100
TE=100
TE=100
TE=10Q
TE=100
TE=100
TE=100

PR=50
PR=50
PR=50
PR=50
PR=50
PR=50
PR=50
PR=50
PR=50
PR=50
PR=11
PR=50
PR=50
PR=50
PR=50

PR=50
PR=50
PR=50
PR=50
PR=50
PR=50
PR=50
PR=50
PR=50
PR=50
PR=50

35

IS=1 FS=1 IT=7O‘FT=lOOATT=1800 FL=150 IP=15 FP=65 TP=1800

*IS5=1
*1S=1
*IS=1
*15=1
*IS=1
*1S=1
*15=1
*I5=1
*1s5=1
*18=1
*I5=1
*IS=1
*IS=1
*IS=1
*15=1
*TS=1
*IS=1
*1S=1
*IS=1
*IS=1
*15=1
*I5=1
*1S5=1
*I5=1

FS=1

FS=1

FS=1
FS=1
FS=1
FsS=1
Fs=1
FS=1
FS=1
FS=1
FsS=1
FS=1
FS=1
FS=1
FS=1
FS=1
FS=1
Fs=1
FS=1
FS=1
FsS=1
FS=1
FsS=1
FS=1

IT=100
IT=100
IT=100
IT=100
IT=100
IT=100
1T=100
IT=100
IT=100
IT=100
IT=100
IT=100
IT=100
IT=100
IT=100
IT=100
IT=100
1IT=100
IT=100
IT=100
IT=100
IT=100
IT=100
IT=100

FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100
FT=100

TT=0 FL=150 IP=65 FP=65 TP=0
TT=16164 FL=150 IP=65 FP=65 TP=16164
TT=0 FL=150 IP=65 FP=65 TP=0

TT=0 FL=150 IP=65 FP=65 TP=0
TT=1800 FL=150 IP=65 FP=65 TP=1800
TT=900 FL=150 IP=65 FP=65 TP=900
TT=900Q FL=150 IP=65 FP=65 TP=900
TT=1800 FL=150 IP=65 FP=65 TP=1800
TT=1800 FL=150 IP=65 FP=65 TP=1800
TT=1800 FL=150 IP=65 FP=65 TP=1800
TT=360 FL=150 IP=65 FP=65 TP=360
TT=900 FL=150 IP=65 FP=65 TP=900
TT=1800 FL=150 IP=65 FP=65 TP=1800
TT=90 FL=150 IP=65 FP=65 TP=90
TT=180 FL=150 IP=65 FP=65 TP=180
TT=60 FL=150 IP=65 FP=65 TP=60
TT=900 FL=150 IP=65 FP=65 TP=900
TT=0 FL=150 IP=65 FP=65 TP=0

TT=0 FL=150 IP=65 FP=65 TP=0

TT=0 FL=150 IP=65 FP=65 TP=0

TT=0 FL=150 IP=65 FP=65 TP=(

TT=0 FL=150 IP=65 FP=65 TP=0
TT=8280 FL=150 IP=65 FP=65 TP=8280
TT=12 FL=150 IP=65 FP=65 TP=12

IS=1 FS=1 IT=100 FT=50 TT=0 FL=3672 IP=65 FP=1150 TP=0
IS=1 FS=1 IT=50 FT=100 TT=1380 FL=150 IP=1150 EFP=65 TP=1380
*IS=1 FS=1 IT=100 FT=100 TT=0 FL=150 IP=65 FP=65 TP=0
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TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

_ TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

PATR
PAIR
PAIR
PATR
PAIR

. PAIR
PAIR
PAIR
PAIR
PATR
PAIR
PAIR
PATR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR
PATR
PAIR
PAIR
PAIR
PAIR
PAIR
PAIR

CA=229
CA=230
CA=231
CA=232
CA=233
CA=234
CA=235
CA=236
CA=237
CA=238
CA=239
CA=240
CA=241
CA=242
CA=243

CA=201
CA=202
CA=203
CA=204
CA=205
CA=206
CA=207
CA=208
CA=209
CA=210
CA=211
CA=212
CA=213
CA=214
CA=215
CA=216
CA=217
CA=218
CA=219
CA=220
CA=221
CA=222
CA=223
CA=224
CA=225
CA=226
CA=227
CA=228
CaA=229
CA=230
CA=231
CA=232
CA=233
CA=234
CA=235
CA=236

CA=237

CA=238
CA=239
CA=240

ISs=1 FS=1 IT=100 FT=50 TT=0 FL=2754 IP=1150 FP=900 TP=0

IS=1 FS=1 IT=50 FT=100 TT=3060 FL=150 IP=900 FP=65 TP=3060

*1S=1 FS=1 IT=100 FT=100 TT=0 FL=150 IP=65 FP=65 TP=0
IS=1 FS=1 IT=100 FT=50 TT=0 FL=1560.6 IP=65 FP=690 TP=0
IS=1 FS=1 IT=50 FT=100 TT=300 FL=150 IP=690 FP=65 TP=300

*1S=1 ¥S=1" IT=100 FT=100 TT=8964 FL=150 IP=65 FP=65 TP=8964

*IS=1 FS=1 IT=100 FT=100 TT=60 FL=150 1IP=65 FP=65 TP=60

*IS=1 FS=1 IT=100 FT=100 TT=900 FL=150 IP=65 FP=65 TP=900

*IS=1 FS=1 IT=100 FT=100 TT=0 FL=150 IP=65 FP=65 TP=0
*IS=1 FS=1 IT=100 FT=100 TT=0 FL=150 IP=65 FP=65 TP=0
*IS=1 FS=1 IT=100 FT=100 TT=60 FL=150 IP=65 FP=65 TP=60

*IS=1 FS=1 IT=100 FT=100 TT=900 FL=150 IP=65 FP=65 TP=900
*I18=1 FS=1 IT=100 FT=100 TT=900 FL=150 IP=65 FP=65 TP=900

*IS=1 FS=1 IT=100 FT=100 TT=60 FL=150 IP=65 FP=65 TP=60

*IS8=1 FS=1 IT=100 FT=100 TT=210 FL=150 IP=65 FP=65 TP=210

CO=27.6 DI=0.521 EX=6.4 * Tavg=85
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
C0=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
C0=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
C0=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
C0=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
C0=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
C0=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100 .
C0=27.6 DI=0.512 EX=6.4 * Tavg=100"
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
C0=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.5 DI=0.526 EX=6.4 * Tavg=75
C0=27.5 DI=0.526 EX=6.4 * Tavg=75
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
C0=27.5 DI=0.526 EX=6.4 * Tavg=75
C0=27.5 DI=0.526 EX=6.4 * Tavg=75
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.5 DI=0.526 EX=6.4 * Tavg=75
CO=27.5 DI=0.526 EX=6.4 * Tavg=75
CC=27.6 DI=0.512 EX=6.4 * Tavg=100
C0=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
C0=27.6 DI=0.512 EX=6.4 * Tavg=100
CO=27.6 DI=0.512 EX=6.4 * Tavg=100
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PAIR
PAIR
PAIR

VALV
CROS
TANG
TANG
BRAD
TANP
BRAD
TANG
TANG
BRAD
TANG
BRAD
TANG
TANG
TANG
BRAD
TANG
TANG
TANG
TANG
BRAD
TANG
BRAD
TANG
TANG
TANG
BRAD
TANG
TANG
BRAD
TANG
TANG
TANG
TANG
BRAD
TANG
TANG
STRU
STRU
ANCH

CA=24]1 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
CA=242 C0=27.6 DI=0.512 EX=6.4 * Tavg=100
CA=243 CO0=27.6 DI=0.512 EX=6.4 * Tavg=100

PT=350 DX=1.167 PL=2 EW=1
CD=6
PT=355 DX=0.167
PT=360 DX=2.083 EW=1
PT=380 RA=1.75 EW=1

.~ DY=-2.479
PT=390 RA=1.75 EW=1
PT=392 DX=2.585 DY=-2.585
PT=395 - DX=2.585 DY=-2.585 EW=1
PT=400 RA=1.75 EW=1
PT=405 DZ=-3.417
PT=410 RA=1.17 EW=1
PT=415 DY=-3
PT=420 DY=-5.25
PT=425 DY==2.417
PT=430 RA=1.75 EW=1
PT=435 DZ=2.333
PT=440 DzZ=4.757
PT=445 Dz=4.757
PT=450 DZ=4.757
PT=455 RA=1.75 EW=1 .
PT=460 DX=-1.989 DZ=1.989
PT=465 RA=1.75 EW=1
PT=470 = DY=-5.722
PT=480 DY=-5.722
PT=485 DY=-5.722
PT=490 RA=1.17 EW=1
PT=495 DZ=1.667
PT=500 DZ=2.0833
PT=505 RA=1.75 EW=1
PT=510 DX=3.682
PT=515 DX=3.682
PT=520 DX=3.682
PT=525 DX=3.682
PT=535 RA=1.75
PT=540 DX=2.556 DZ=-2.556
PT=545 DX=2.555 DZ=-2.555
PT=546 DX=-.7071 DZ=-.7071
PT=547 DX=-.7071 DZ=-.7071
PT=547

***x VALVE OPERATOR ***

CROS
JUNC
VALV

Cb=7
PT=346
PT=348 DY=5.567 PL=3 MA=2.52

*** SUPPORTS AND ANCHORS ***

CsSUPp
CSuUP
CSuUP

PT=105-DY=1 KP=5000 PI=0 *FW-9
PT=190 DY=1 KP=1000 PI=0 *FW-6
PT=220 DY=-1 KP=1000 PI=0 *FW-4

File No.: VY-16Q-311
Revision: 0

Page A37 of A38

F0306-01R0



g Structural Integrity Associates, Inc. ,

CSUP PT=270 DY=1 KP=1000 PI=0 *FW-2
CSUP PT=145 DY=1 KP=1000 PI=0 *FW-7

*

RSTN PT=230 DX=-0.6123 DY=-0.5 Dz=0.6123 SP=370 *FW-3

*

RSTN PT=80 DX=1.0 SP=200 *FDW-H10

RSTN PT=201 DX=0.198 DZ=0.9802 SP=1000 ~*FDW-H23 . ) ] -
RSTN PT=546 DX=-0.7071 DZ=-0.7071 . SpP=1000 *BELLOWS :

RSTN PT=355 DY=1.0 ) ) *HPCI-H31

RSTN PT=415 DX=1.0 DzZ=1.0 - *HPCI-H32

RSTN PT=30 DX=1.0 D¥=1.0 . *FDW-HD37 FLUED HEAD

ROTR PT=30 RZ=1 . *FDW_HD37 FLUED HEAD

RSTN PT=60 DX=1.0 DY¥=1.0 SP=200 *FDW-H24

RSTN PT=5 DX=1 DY=1 DZ=1
ROTR PT=5 RZ=1
ENDP
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APPENDIX B

PIPESTRESS OUTPUT FILE ("FWHPCLPRF")
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DS T COMPUTER SERVICES S. A. F-4 PAGE NO. 973
++ DST/PIPESTRESS ++ Vermont Yankee Version 3.5.1+026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION III CLASS 1 ASME-1998 KRE 2007/07/11  11:35:07 [1242]
Vermont Yankee Feedwater PipingS1 Fatigue Analysis
DELTA T1 IN DEGREES F
PRESSURES IN PSI
STRESSES IN PSI
SUMMARY OF LOAD SETS AT POINT 155 LR ELBOW 155 TO 160 GLOBAL MOMENTS IN FT-LB
LOAD DYNAM. MOMENT MOMENT MOMENT TRANSTENT STRESSES DELTA
S5ET KNO. LOAD SET DESCRIPTIQN CYCLES CYCLES PRESSURE X Y z 10 EQ. 11 EQ. 13 T1
1 Design Hydrotest + LS-1 120 1100. 55. 22. 54. 0. 50. 0. 0.3
2 Uesign Hydrotest -~ Ls-2 120 50. 56. 21. 54. 0. Q. Q. 0.0
3 Startup + LS-3 300 1010. 14505. ~695. -12403. 25110. 25114. 12555. 0.5
4 TRoll & Inc. PWR1 - LS-14 610 1010. 24012. -983. -21319. -25109. -54064. -12555. -169.9
5 TRoll & Inc. PWRZ + LS-5 589 1010. 13760. -442. -11409. 0. 15049. 0. 78.5
[ TRaell & Inc. PWR3 + LS-6 599 1010. 4661. 45, -2630. 0. 252. 0. 1.4
7 DlyReduction to 75% - LS-7 10000 1010. 10313. ~-259 -80682 0. -317. 0. -1.7
8 DlyReduction to 75% + LS-8 10000 1010. 4661. 45. -2630 0. 317. 0. 1.7
9 WklyReduct to 50% - LS-9 2000 1010. 12381. -369. -10078 0. -215. 0. -1.2
10 WkiyReduct o 50% + L5-10 2000 1010. 4661. 45. -2630 0. © 215, a. 1.2
11 LOFWH+TT 1 - L5-11 310 1010. 13415. ~424. -11077 0. —243. 0. -1.3
12 LOFWH+TT 2 - LS-12 10 1010. 24520. ~1009. -21810 0. -1480. 0. -7.5
13 LOFWH+TT 3 + LS-13 1a 1010. 13415. ~-424. -11077 Q. . 618. C. 3.3
4 LOFWH+TT 4 + LS-14 10 1010. 4661. . 45. ~2630 0. 243. G. 1.3
15 LOFWH+PFWHTR Byp - Ls-15 10 1010. 13415. -424 -11677 0. -4784.° 0. =-25.7
16 LOFWH+PFWHTR Byp + LS-16 10 1010. 4661. 45. -2630 0. 2433. 0. 13.1
17 SCRAM+TT+Al10trScm ~ LS-17 289 1010. 12192. -365 -9935 0. -6434.° 0. -34.4
18 SCRAM+TT+Al10trSem - LS-18 289 1010. 23480. -960 -20844 0. ~593. Q. -3.2
18 HotStandby 1 + LS-19 300 101Q. 10450. ~359 -8332 10951. 10969, 5476. 33.7
20 HotStandby 2 + LS-20 300 1010. 8500. -316 ~6524 17948. 17967. 8974. 0.6
21 ' HotStandby 3 - L§-21 300 1010. 14505. ~695 -12403 Q. a. 0. 0.0
22 © Shutdown 1 -~ L5-22 300 170. 7904. ~355 -6594 -25111. -25113. -12555. -0.6
23 Shutdown 2 - L§-23 300 38. 6239. -269 -5132 -14160. -14241. -7080. ~1.4
24 Shutdown 3 -~ LS-24 300 50. 56. 21. 5S4 -11328. -11330. ~5664. -0.5,
25 SCRAM+LOFWPL + L.S-25 10 1190. 2347. 86. -451 10950. 10965. 5475., 42.2
26 SCRAM+LOFWP2 - LS-28 10 1135. 26504. ~1110. =23648 -10850. -57147. -5475. -251.2
27 SCRAM+LOFWP3 + L5-27 10 1135. 17301. -771. -14962. 18318. 18515. 9159. 5.3
283 SCRAM+LOFWPY + L5-28 10 1135. 15136, =727. -12959. 26076. 26097. 13038. 31.3
29 SCRAM+LOFWPS - LS-29 10 885. 24686. -1036. -22025. -26053. -64906. =-13027. -223.8
30 SCRAM+LOFWPS + LS-30 10 1060. 16738. -747. -14459. 18317. 18413. 91569. 2.4
31 SCRAM+LOFWPT + LS-31 10 1135. 15415. -733. -13217. 25130. 25158. 12565. 27.2
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LOA

SET NO.

COMPUTE

CALCULATION NUMBER
Vermont Yankee Feedwater PipingSI Fatigue Analysis

D

Bl

G.

R SERVICES S. A.

2

LOAD SET DESCRIPTION
SCRAM+LOFWP8 - L8-32
SCRAM+LOFWPY + LS-33
SCRAM+LOFWP10+ LS-34
SCRAM+SRVBLDN1- L5-35
SCRAM+SRVBLDN2 - LS-36
Hydro Test + LS-37
Hydro Test - L.5-38
SCRAM+TG+OPresl - L5-39
SCRAM+TG+OPres2 - .5-40
SCRAM+TG+0Pres3 - 1.8-41
HotSbyFWcyc + LS-42
HotSbyFWcyc + LS-43
NORMAL+OBE LS-132
NORMAL-ORE LS-~133
WEIGHT
DYNAMIC FLAG= 1

Cc1 Ki B2
106 1.247 1.000 ° 2.022

CODE SECTION 1II CLASS 1

ASME-1998

SUMMARY OF LOAD SETS AT POINT 155 LR ELBOW

DYNAM.
CYCLES

CYCLES
10

10
10

5 10(1)
5 10(1)

c2 K2

3.034 1.000

VT ANALYSIS 15 FOR THE BODY OF THE FITTING.

MOMENT
PRESSURE X

675. 23044
675 16095
1010 14505
885. 12714
50. 56
1563. 54
50. 56
1375 7411
940 4126
1010 4661
1010 20056
1010 14505
1010 14078
1010 10494.
10013.

1792.

C3

1.000

K3 C3PRIM

1.000 0.500

KRE
155 TO 160

MOMENT MOMENT
Y Z EQ. 10
~-968 -20560. -25110.
~672 -13953. 9507.
~695 -12403. 25118.
-388 ~10400. 0.
21 54. 0.
22 54. 0.
21 54. 0.
-66 ~-5088. 0.
66. -2152. 0.
45. -2630. 0.
-857 -17600. 10427.
-695. -12403. 25130.
-2008." -11424. 0.
1458. -8380. 0.

720. 17200,

1733. 1527.
ca Z DIAM/TH
1.100 0.60321E+02 12.752

Version 3.5.1+026

PAGE MNO. 974
PC-EXE Release: Jun 2004
2007/07/11 11:35:07 (1243}

DELTA T1 IN DEGREES F

PRESSURES 1IN

PST

STRESSES IN PS1
GLOBAL MOMENTS IN FT-LB

TRANSIENT STRESSES

EQ. 11 EQ. 13
~53661. -12555.
10417. 4754.
25126. 12559.
-6434. 0.

-593.

0.

Q

0.

a.

0.
10652. 5214
25446. 12565
0. 0.
. 0. 0.

MATERIAL

CARBON STEEL

DELTA
T1

OCOONCOoODOoOON DO O

E

0.2950E+08
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N
DST COMPUTER SERVICES S. A. F-4 PAGE NQ. 575
<+ DST/PIPESTRESS 4+ Vermont Yankee Version 3.5.1+026 PC~EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION III CLASS 1 ASME-1998 KRB 2007/07/11 11:35:07 [1244)
Vermont Yankee Feedwater PipingSI Fatigue Analysis
FATIGUE ANALYSI3 AT POINT 155, LR ELBOW 155 TO 160
Ak AKX KRK AN KA K AAKT RN F R Rk Ak ko xkx DEL’I‘A "I‘l IN DEGREES F
INDIVIDUAL STRESS RANGE CHECK STRESSES IN PSIT
A KR A A KR AR KRR KA AR R AR R Kk k
LOAD SET SN SE DELTA T1 Sp SALT ALLOW ALLOWABLE FOR
PAIR EON.10 EQN.12 RANGE EQN.13 EQN.11 KE EQN.14" CYCLES 3*SM DELTA Tl RANGE
28 29 62056.b 79%49. = 255.1 35508. 100939. 1.317 66456. 18G8. 53580. 759.3
2% 3% 6€8%0.p 71720. 251.0 35035. 99771. 1.273 63498. 2050. 53580. 763.1
- 23 43 60634 .b 8457. 247 .4 34041. 9%802. 1.263 63040. 205%8. 53580. 763.1
29 34 65622. 1 8457, 224.3 34035. 99482. 1.263 62816. 2122. 53580. 763.1
3 29 6061i4.b 8457. 224.3 34031. 99470. 1.263 62793. 2125. 53580. 763.1
28 32 61463 .b 6621, 198.3 36705, 90035. 1.294 58265. 2697. 53580. 763.1
20 29 58527.p 13533. 224 .4 30450. 97400. 1.185 57693. 2783. 53580. 763.1
25 29 58182.L 18755. 266.0 28382. 97049. 1.172 56861. 2915, 53580. 759.3
31 32 60288 .0 6392. 194.2 36232. 88867. 1.219 54146. 3406. 54348. 766.8
4 28 5953%.b 7380. 201.2 34042. 88515. 1.222 54103. 3415. 53580. 763.1
32 4 60031.b 7129. 190.6 35238. 88898. 1.209 53745, 3488. 54348. 766.8
32 34 80020 .1 7129, 167.6 35233, 88578. 1.209 53533. 3532. 54348, 766.8
3 32 60011.b 7125. 167.6 35328. 88566. 1.208 53512. 3536. 54348: 766.8
4 31 58364.0 7131, 187.0 335693. 87347. 1.148 50128. 4354. 54348, 766.8
4 43 © 58108.b 7868. 193.5 32576. 87378. 1.138 49733. 4465. 54348. 766.8
4y 34 -58096.b 7868. 170.4 32570. 87058. 1.138 49533. 4523. 54348. 766.8
3 4 58088.b 78e8. 170.4 32566. - 87046, 1.138 49512. 4529. 54348, 766.8
25 32 57580.b 17427, 209.2 259579. 86l46. 1.149 49505. 4531. 53580. 763.1
20 32 57925.b  12205. 167.6 31647. 86496. 1.132 48541. 4700. 54348. 766.8
26 43 471001 .g 9527. 274.8 26489. 93513. 1.000 . 46757. 5404. 53580. 763.1
26 34 46989 .g 9927. 251.8 26484, = 93193, 1.000 46597. 5460. 53580. 763.1
3 [3 46386 .g 9927. 251.7 26479, 93181. 1.000 46591, 5462. 53580. 763.1
26 28 46445.g 9419. 282.5 25569 $2663. 1.000 46332. 5553. 53580. 759.3
27 2% 52928.9 6169. 229.1 31629. 91578. 1.000 45789. 5750. 53580. 788.7
z 2 526%62.g 19%73. 223.8 27119. 81515. 1.000 45758. 5762. 53580. 849.3
24 2% 52662.9 19973. 223.3 2711¢. 91515. 1.000 45758. 5762. 53580. 810.3
Notes b,d,e,k: Fails
g, Weld IS1
h,i: Rupture Location
L: Information
File No.: VY-16Q-311 Page B4 of B45

Revision: 0

F0306-01R0



ﬁ Structural Integrity Associates, Inc.

DST COMPUTER SERVICES S. A. F-4 PAGE NO. 976
++ DST/PTPESTRESS ++ Vermont Yankee Version 3.5.1+026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION II1 CLASS 1 ASME-1938 KRE 2007/07/11. 11:35:07 [12453)
Vermont Yankee Feedwater PipingSI Fatigue Analysis
FATIGUE ANALYSTS AT PQINT 155, LR ELBOW 155 T0 160
A A KKK KR AR bR L kLR AR KR KKK T NK Kk * DELTA Tl IN [‘)EGREES F
INDIVIDUAL STRESS RANGE CHECK STRESSES IN PSI
AA KX R Ak AR Ak KKK K KR ko kok ok ok ok ok Ak k
LOAD SET SN SE DELTA T1 . sp SALT ALLOW ALLOWABLE FOR
PAIR EQN.10 EON.12 RANGE EQN.13 EQN.11 KE EQN. 14 CYCLES 3*SM  DELTA T1 RANGE
29 36 ° 52662.g 19973. 220.6 27119. 91515, 1.000 45758. 5762. 53580. 821.0
29 38 52662.9 19973, 223.8 27119. 91515, 1.000 45758. 5762. 53580. 849.3
22 28 64676.b 5819. 31.9 40719, 64699, 1.414 45748. 5766. 53580. 763.1
26 31 45270.g 3180, 278.4 25496. 91495. 1.000 45747. 5766. 53580. 763.1
29 30 52386.9g 6625. 226.2 31032. 91335. 1.000 45668. 5766. 53580. 788.7
4 25 55656.b 18165. 212.0 26916, 84625. 1.077 45550, 5825. 53580. 763.1
20 26 44893.g 15003. 251.8 22898. 91110. 1.000 45555. 5838. -53580. 763.1
2% 37 51415.g 19974. 223.8 © 25871, 90268. 1.000 45134, 6002. -53580. 784.2
5 29 36248, E 302.3 - 90149, 1.000 45075, 6025. 53580. 823.9
4 20 56000.p 12943, 170.5 28984. 84975, 1.061 45071. 6026. 54348. 766.8
19 29 49926.g 11928. 263.5 26952, 88796, 1.000 44398. 6302. 53580. 788.7
25 26 42561, S 293.4 88773. 1.000 44386. 6307. 53580. 759.3
2 26 41017. ’ 251.2 87213, 1.000 43607, €647. 53580. 849.3
24 286 41395. 250.8 87213, 1.000 43607. 6647. 53580. 810.3
26 36 41017, 248.0 87213. 1.000 43607. 6647. 53580. 821.0
26 38 41017. 251.2 87213. 1.000 43607, 6647. 53580. 849.3
1 29 47735.q 19973, 224.1 22191. 86638, 1.000 43319. 6779. 53580. 849.3
22 31 6355%.b 6048. 27.7 40246. 63989. 1.354 43310, 6783. 54318. 766.8
23 29 47490.g 15103, 222.4 26817. 86343. 1.000 43172, 6848. 53580. 801.6
16 29 43884.g 16837, 23€.9 21476. 85169. 1.000 42585. 7132. 53580. 798.3
22 29 45501.g 13765, 223.2 26165. 84354. 1.000 42177. 7338. 53580. 763.1
26 30 37958. 253.6 84251. 1.000 42125, 7365. 53580. 788.7
29. 33 44347 . g 7118. 238.8 26905. §84109. 1.000 42055. 7402. 53580. 816.1
5 26 22614. 329.7 83859. 1.060 41930. 7467. 53580. 823.9
25 39 44560.g 14613, 223.8 24377. 83413, 1.000 41706. 7587. 53580. 787.5
26 27 36908. 256.6 83301. 1.000 41651. 7617. 53580. 788.7
Notes b,d,e,k: Fails
g: Weld ISI
h,i: Rupture Location
-Ls Information

File No.: VY-16Q-311
Rc_:vision: 0

Page B5 of B45

F0306-01R0



1 Siructural Integrity Associates, Inc.

DsST COMPUTER, SERVICES 5. a.. . ' F-4.1 . PAGE NO. 977
; L ++ DST/PIPESTRESS ++ - " Vermont Yankee X Version 3.5.1+026 PC-EXE Release: Jun 2004
; ' CALCULATION NUMBER 2 ’ CODE SECTION 111 CLASS 1 ASME-1998 KRE 2007/07/11 11:35:07 [1248]

vermont Yankee Feedwater PipingSI Fatigue Analysis

FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 TO 160 . . N
*tkkt*f(xr*k*i***t»**kt*t****t* ) ~ . DELTA Tl IN D:GREES E
INDIVIDUAL STRESS RANGE CHECK : . o . STRESSES IN PSI

R R e T R

: LOAD SET SN SE CELTA T SP SALT ALLOW ALLOWABLE FOR
: PAIR EQN.10 EQN.12 RANGE EQN.13 EQN.11 KE EQN. 14 CYCLES - 3*SM DELTA Tl RANGE .
{ 8 3 43884.g - 16837, 225.5 21476. 83053. 1.000 41527. 7684, 53580. 798.3
: & 29 43884.g 16837. 225.2 21476. 82988. 1.006° 41494, : 7702. 53580. ~798.3
N 14 29 43884.g 16837. 225.1 21476. 82979. 1.000 41490. 77Q05. 53580. ©798.3
¢ 10 2% 4388B4.g 16837.° 225.0 21476. 82951 1.000 41475. 7713. 53580. 798.3
29 41 438384.q 16837. 223.8 21476. 82736. 1.000 41368. 7772. -53580. 798.3
29 40 43760.g9 17270. 223.8 20920. 82613. 1.000 41307. 7807. - 53580. 798.3
- 19 26 36292. 250.9 82507. 1.000 41253. : 7836. 53580. 788.7
! 23 2a 39055. 249.8 82041. 1.000 41021. . 7969. 53580. 801.6
' 26 37 35796, . 251.2 81993. 1.000 40996. 7983. 53580. 784.2
. 2 4 52124.y 19385, 169.9 27641. 810789. 1.000 40539. 8253. 54348, 851.7
‘ 4 24 S52124.g 19385, 169.4 27641. 81079. 1.000 40539. 8253. 54348. ’ 813.4
4 386 52124.9 19385, 166.7 27641, g1079. 1.000 40539, 8253. 54348, 824.1
4 38 . 52124.g 19385. 169.9 27641. 81079. 1.000 40539. ©8253. 54348, 851.7
. 22 43 62228.b 5311. 24.1 39253. 62546. 1.290 40342. . 8374. 54348. 766.8
27 32 51926 .4 . 4842, 172.4 32826. 80674. 1.000 40337. 8377. 54348, - 792.1
36 32. 51784.g 5297. 169.4 32229. 80431 1.006 40216. . 8452, 54348, 18201
©9 42 41341, ’ 253.0 80418. ‘1.000 40209. 8456. 53380. 818.0
22 34 622117.0 5311, 1.1 39247, 62226. 1.290 40123. - 8510. 54348. " 766.8
3 22 62208.b 5311. 1.1 39243. 62214. 1.283 40105. 8521. 54348, ~ 766.8
: 22 26 48016.g 15236. 250.7 27681. .80052. 1.000 40026. - 8571.  5358@. 763.1
: 26 33 32701, 266.2 79807. 1.000 35904. 8649. 53580. 816.1
: 32 37 50812.g 18645. 167.0 27068. 79364 . 1.000 38682, 8794, 54348. 788.7
' 5 32 . 35646. 245.5 79246. 1.000 38623, 8832, 54348, 827.0
- 4 27 50002.9 5580. 175.2 30163. 79153. | 1.000 39577. . 8863. 54348. 792.1
. 1 26 32672. 251.5 78918. 1.000 . 394598, - - 8942, 53580, 849.3
; 4 30 498€60.qg 6036. 172.2 29566.  78911. 1.000 .33455. 8944. 54348, 792.1. ,
f Notes b,d,e,k: Fails
g: Weld ISI
h,i: Rupture Location
— L Informatcion
File No.: VY-16Q-311 , o - _ ‘ Page B6 of B45 -

Revision: 0
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Structural Integrity Associates, Inc.

DsST CoOMPUTER

CALCULATION NUMBER 2
Vermont Yankee Feedwater PipingSl Fatigue Analysis

S
IR EQN.10

16 26 30250,

7 29 39141,
1y 32 19324,
29 45 39023,

4 37 48890.

4 5 33721.
26 40 31239.

2 32 48721.
24 32 18721,

" 32 36 48721,
32 38 48721,

8 26 30250.

6 26 30250.
11 26 30250.
16 26 30250.
26 41 10250,
1729 37547,

4 19 47399,

9 .29 37405,
13 29 36537.

4 23 46952,

1032 47132,
11 2 36537.
15 2 36537.

26 39 28939,
2% 35 36132.

O Qe

FATIGUE ANALYSIS ‘AT POINT 155, LR ELBOW

Kok Kk A KA Kk kK Kk K KK Kk Kok Rk ke R Kk ok

INDIVIDUAI STRESS RANGE CHECK

XA KA R Tk £wow kK K KRk ko kkk kdoK Rk Kk

SE
EQN.12

10600.
19386.
18644.
18644.

18644.
18644.

11338.

14514.
18645.

DELTA T1

RANGE

264,
222.
206.
223.
169.
248,
251.
167.
166,
163,
167.
252,
252.
252.
252.
251.
189.
209.

22

227,
168,
187.
222.
198.
251.
189.

BN WO NLOADND OO OROND WD~ W

SERVICES S.

CODE SECTIdN III CLASS 1

EQN.13

28149.

24406.

24978.
24978.
24978.
24978.

27338.
23388.

A.

Sp
EQN.11

78880.
77994,
77893,
77876.
77845.
77724.
77436.
77272.
77272,
77272.
77272,
76764.
76698,
76689.
76661.
76447
76400.
76372.
76258.
76G09.
75906.
75733.
75390.
75390.
75136.
74985,

e e e e o i T S S R S e S U T T NP

ASME-1998

KE

.000

.000
.300
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

SALT
EQN. 14

39440.
38997.
38946.
38938.
38922.
38862.
38718.
38636.
38636.
38636.

-38636.

38382.
38349.
38345.
38331.
38223.
38200.
38186.
38129.
38004.
37953.
37867.
37655.
37695.

37568.

37492.

55 TO

Version 3.5.1+026 PC-E.

KRE

160

' ALLOW
CYCLES

8955,
9260.
9296.
$302.
9313.
9356.
9459,
9519.
9519.
9519.
95198.
9707.
9732.
9735.
9746.
9827.
9845,
8856.
$899.
9996.
10042.
10120.
10278.
10278.
10397.
10468.

3%5M

53580.
53580.
54348.
53580.
54348.
54348.
53580.
54348.
54348.
54348.
54348.
53580.
53580.
53580.
53580.
53580.
53580.
54348.
53580.
53580.
54348.
54348.
53580.
53580.
53580.
53580.

2007

PAGE NO. 978

XE Release: Jun 2004

/07/11 11:35:07 (1247}

DELTA T1 IN DEGREES F
STRESSES IN PSI

ALLOWABLE FOR

DELTA T1 RANGE

798.3
798.3
792.1
814.2
788.7
827.0
798.3
851.7
813.4
824.1
851.7
798.3
798.3
798.3
798.3
798.3
798.3
792.1
798.3
822.9
804.7

Fails

Weld IST

Rupture Location
Informaticn

File No.: VY-16Q-311

Revision: 0 -

Page B7 of B45
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Structural Integrity Associates, Inc.

PAGE NO. 979

PC-EXE Release: Jun 2004

CALCULATION NUMBER 2
vermont Yankee Feedwater PipingSI Fatigue Analysis

LOAD SET
PAIR
29 44
21 2%
i6 32
1 4
26 42
.4 22
4 33
4 16
32 39
8 32
23 32
6 32
14 3z
10 32
32 41
32 . 40.
7 28
26 45
1 40
4 39
26 35
4 8
4 6"
1 14
4 10
4 41

SH
EQN.10

FATIGUE AMALYSTS AT POINT

AR ETE AR E AR AR KRNk KRk kR Kk kxR %

STRESS RANGE CHECK

R R RNy

TNDIVIDUAL

SE DELTA T1

EQN.12

19385.

13177,
6529.
~

13286.

13774.

RANGE

223.
223.
180.
17¢.
280.
169.
184.

182

167.
168,
165.
168.
168.
le8.
167.
167.
249.

251

169.
169.
216.
171.
171.
1m.
171.
169.

WONNOTOOWONUUOSGN WSO JOWWWS H— oo

CODE SECTION III CLASS 1

EQN.13

20726,

26687,
27427.

25574,

24676.

SP
EQN.11

74965.
74356.
74266,
74214.
74129.
13917.
73672.
12745,

_ 72510.

72150.
72100.
72085.
72076.
72048.
71833.
71710.
71704.
71580.
71301.
70988.
70682.
70629.
70563.
70554.
70526.

70312.

155, LR ELBOW

KE

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

©1.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

ASME-1558

155

SALT
EQN.14

37482,
37178.
37133,
37107.
37064.
36959,
36836.
36372,
36255,
36075,
36050,
36042,
36038,
36024,
35917,
35855,
35852,
35790,
35651.
35494,
35341,
35314,
35282,
35277,
35263,
35156,

T

KRE

160

ALLOW

CYCLES

10477.
10772.
10817.
10843.
10885.
10992.
11117.
11607.
11735.
11936.
11964.
11972
11978.
11993.
12116.
12187.
.12190.
12262.
12426.
12614.
12801.
.12834.
12874.
12880.
12857.
13032.

2007/07/11  11:35:07 [1248)

3*SM DELTA T1

$53580.

53580,

54348.
54348.
53580.

.54348.

*

54348,
54348,
54348.
54348
54348.
54348.
54348.
54348.
54348.
54348.
53580.
53580.
54348.
54348.
53580.
54348,
54348.
54348,
54348.
$4348.

Notes

b, d,
g:
h,i:
L:

814.
763.
801.
851.
818.
766.
819.
801.
793.
801.
804.
801.
801.
801.
801.
801.
798.
814.
801.
793.
798.
801.
801.
801.
801.
801.

e, k:

DELTA T1 IN DEGREES F
STRESSES IN PSI

ALLOWABLE FOR

RANGE

B B S D W D N WD D B S D D OV RN 0O el N

Fails

Weld 1IS1

Rupture Location
Information

File No.: VY-16Q-311

Revision: 0

Page B8 of B45
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LOAD SET SN SE DELTA T1 Sp " SALT ALLOW

7T COMPUTER SERVICES S. A.

CALCULATION NUMBER 2 CODE SECTION TIT CLASS 1 ASME-1998 KRE
Vermont Yankee Feedwater PipingSIT Fatigue Analysis

FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 TO 160

Kk wm gk kk kK Rk ko kKRR K AT KA KK

INDIVIDUAL STRESS RANGE CHECK

AN KA KKK KK KRN A R XK AR KL R AR kKR A XK

PAIR EQN.10 EQN.12 RANGE EQN.13 EQN.11 KE EQN.14 CYCLES
22 32 41561. 166.5 70111. 1.000 35056. 13159.
17 26 23913. 216.8 70110. 1.000 35055, 13160.

9 2o 237711 250.1 69968, 1.000 34984. 13251.
32 33 40408. 182.1 69867. 1.000 34934. 13316.
13 26 22903. 254.8 69719. 1.000 34850. 13413.
32 42 4073¢. 196.2 69515. 1.000 34757. 13548.
11 28 22903, 249.9 69100. 1.000 * 34550. 13826,
15 2% 22503. 225.6 6910C0. 1.000 34550. 13826.
26 44 22472. 251.2 68669. 1.000 34334. 14124.
26 29 25511. 27.4 68364. 1.000 .34182. 14340.
22 27 58657.b 7598. 5.9 36840. 58896. 1.1e60 34161. 14370.
21 26 21870. 251.2- 68067. 1.000 34034. 14554,

4. 42 38815. 199.0 67994. 1.000 33997. 14607.
29 32 29051. 56.8 67904. -1..000 33952. - 14674.
24 2 58057.b 12029. 31.8 34782. 58080. 1.167 33893. 14760.

732 38539. 165.3 67091. 1.000 33545. 15288.
32 45 38428. 167.0 © 66979, 1.000 33489. "15375.
18 29 28066. 220.6 66919. 1..000 33459. 15422. :

4 28 27637. 53.9 66490. 1.000 33245. "15763.
12 29 27212. 215.9 66064. 1.000 33032. 16111.

4 7 36614. 168.2 65569. 1.600 32785. 16530.
17 32 . 36945. 132.6 65496, 1.000 32748. 116592,

4 45 36498. 169.9 65453, 1.000 32726. . 164630.

9 32 36804. 165.9 65355. 1.000 32677. 16715.
13 32 35935. 170.4 65106. 1.000 32553. 16934,
22 30 1142, 2.9 36243. 57142, 1.121 32373.

57544 :b

17257.

PAGE NO. 380

PC-EXE - Release: Jun 2004

20607/07/11 11:35:07 (1249}

DELTA T1 IN DEGREES F
STRESSES IN PS1

ALLOWABLE FOR
3*SM DELTA T1 RANGE

54348.
53580.
53580,
54348.
53580.
54348.
53580.
53580.
53580.
53580.
54348.
5$3580.
54348.
53580.
53580.
54348.
54348.
53580.
53580.
53580.
54348.
54348.
54348.
54348.
54348.
54348.

Notes b,d,e,k:

g:

. h
L

’

1

766.
798.
798,
819.
822.
821.
798,
798.
814.
759,
792,
763.
821.
763.
810.
801.
817.
821.
763.
822.
801.
801.
817.
801.
826.
792.

S OB WS DO OWDWRE NP WOWWRNWNWLW D

Fails

Weld ISI

Rupture Location
Information

File No.: VY-16Q-311

Revision:

Page B9 of B45
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ﬁ Structural Integrity Associates, Inc.

DST COMPUTER SERVICES S. A F-4 PAGE NO. 981
t+ DST/PIPESTRESS ++ Vermont Yankee Version 3.5.1+026 PC-EXE . Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION ITI CLASS 1 ASME-1393 KRE 2007/07/11 11:35:07 (1250}
Vermont Yankee Feedwater PipingSl Fatigue Analysis
FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 TO 160
ok k ok Kk ok ok Kk kR Rk ok kKK oKk Kk xR Rk DELTA T1 IN DEGREES F
TNDIVIDUAL STRESS RANGE CHECK STRESSES IN PSI
EA KA A KAk k AR KR A kA K Rk AR KA A
LOAD SET SN SE DELTA T1 SP SALT ALLOW ALLOWABLE FOR
PATR EQN.10 EQN.12 RANGE EQN.13 EQN.11 KE EQN.14 CYCLES 3*SM DELTA T1 RANGE
4 35 35592. 135.4 64547. 1.000 32273. 17438. 54348. 801.4
11 32 35635. 1€5.7 64487. 1.000 32243. 17493. 54348. 801.4
i5 32 35635. V i41.4 64487. 1.600 32243. 17493. 54348. 801.4
32 35 35530. 132.6 64082. 1.000 32041. 17873. 54348. 801.4
32 44 35318. 167.0 64070. 1.000 32035. 17884. 54348. 817.3
4 17 35020. 135.4 63975. 1.000 31987. 17974. 54348, 801.4
4 3 34878. 168.7 63833. 1.000 31917. 18111. 54348. 801.4
24 31 57340.b 12259. 27.6 34309, 57370. 1.110 31844. 18252. 54348. 8313.4
26 32z 31565. 84..2 63602. 1.000 31801. 18336. 53580. 763.1
4 13 34010. 173.2 63584. 1.000 31792. 18353. 54348. 826.0
21 32 34901. . 167.0 63452. 1.000 31726. 18484. 54348, 766.8
4 11 34010, 168.6 62965. 1.000 31483. 18975. ~54348. 801.4
4 15 34010. 144.2 62965. 1.000 31483, 18975. 54348. 801.4
4 44 33589. 168.9 62544, 1.000 31272. 19413. 54348. 817.3
4 21 32977. 169.9 61932. 1.000 30966. . 20067. 54348, 766.8
18 26 14433. 248.0 60630. 1.000 30315. 21420. 53580. 821.0
23 28 55715.b 7157. 32.7 35896. 55816. 1.080 30132. 21821. 53580. 801.6
4 26 28162. 81.3 60199. 1.00¢ 30100. 218%93. 53580. 763.1
12 26 13576. c . 243.3 58773. 1.000 29886. 22376. 53580. 822.9
24 43 55610.n 11521. 240 33315. 55927. 1.046 29262. 23875. 54348. 813.4
24 - 34 555%8.b 11521, 1.0 33309. 55607. 1.046 29083. 24329. 54348, 813.14
3 24 55580.b 11521. 1.0 33305. 55595. 1.046 29068. 24367. 54348. 813.4
12 32 1 28939. 159.1 57491. 1.000 28745. 25217.° 54348, 826.0
4 32 28514. 2.8 57469. 1.000 28735. 25246. 54348. 766.8
18 32 2808¢. 163.9 56638. 1.000 23319. 26401. 54348. 824.1
23 31 54398.b 7386. 28.5 35423. 55107. 1.024 28212. 26708. 54348, 804.7
Notes b,d,e,k: Fails
g: Weld ISI
h,i: _ Rupture Location
L: " Information .

File No.: VY-16Q-311
Revision: 0

Page B10 of B45
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g Structural Integrity Associates, Inc.

DsT COMPUTER SERVICES S. A. . F-4.1 PAGE NO. 982
++ DST/PIPESTRESS ++ Vermont Yankee Version 3.5.14026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION 111 CLASS 1 ASME-1998 KRE ) 2007/07/11 11:35:07 [1251]
Vermont Yankee Feedwater PipingSI Fatigue Analysis
FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 TO 160
AR AR Rk R AR AR AR K AW kA Kk K kxR R R DELTA T1 IN DEGREES F
INDIVIDUAL STRESS RANGE CHECK STRESSES IN PSI

T AR E R AN AR A R KKK XA Kk kXK K E KA R AR

LOAD SET SH SE DELTA T1 sp SALT ALLOW ALLOWABLE FOR
PAIR EQM.10 EQN.12 RANGE EQN.13 EQN.11 KE EQN.14 CYCLES 3*SM DELTA T1 RANGE
4 18 25540, 166.7 54495. 1.000 27247. 29720. 54348. 824.1
5 12 25536. 161.9 54491. 1.000 27245. 28726. 54348. 826.0
23 43 53267.g 6649. 25.0 34429. 53664. 1.000 26832. 31155, 54348. 804.7
23 34 53256.9 6649. 1.9 34423, 53344. 1.000 26672. - 31732, 54348. 804.7 :
3 23 53247.g 6649, 1.9 34419, 53332, 1.0080 26666. 31754. 54348. 804.7
22 42 52114.g 9899. = 29.7 31801. 52341. 1.000 26170. 33637. 2 54348. 821.2
24 27 52078.9 13808. 5.8 30903. 52277. 1.000 26138. 33763. 58680. 833.3
5 2z 36363. 79.1 $1414. 1.000 25707. 35533, 54348. 827.0
24 30 51025.9 13352, 2.8 30306. 51123. 1.000 25561. . 36158. 58680. 833.3
20 2 50097.9g 363. 1.1 35661. 50120. 1.000 25060. 38425. 54348. 766.8
23 27 49736.qg 8936. 6.7 32017. 50014. 1.000 25007. 38676. 58680. 825.8
22 S 49174.9g 5006. 42.7 33583. 49150. 1.000 24595. 40698. 53580. 763.1
23 30 48683.g 8430. 3.8 31420. 48860. 1.000 24430. 41549. 58680. 825.8
28 3% 46729.g 12029. 34.5 28118, 47343. 1.000  23672. . 45771, 53580. 821.0
2 28 46729.g 12029. 31.3 29118. 46750. 1.000 23375. 47577. 53580. 849.3
2 38 48729.g 12029. 31.3 29118. 46750. 1.000 23375. 47577. 53580. 849.3
31 38 46012.9 12259. 30.3 28644. 46633, 1.000 23317. T 47944, 54348, 824.1
22 33 45280.9 6649. 15.6 28778. 46192. 1.000 23096. 49364. 54348. 818.2
2 31 46012.g 12259. 27.2 28644, 46040. 1.000 23020. 49865. 54348. 851.7
31 38 46012.g9 12259. 27.2 28644 . 46040. 1.000 23020. 49865. 54348. 851.7
24 42 45434. 29.6 45720. 1.000 22860. 51538. 60000. 856.2
12 22 45390.g 13603. 7.4 26687. 45392. 1.000 22696. 53409. 54348. 826.0
36 43 44282.9 11521. 26.8 27651. 45190. 1.000. 22595. '54602. 54348. 824.1 -
34 36 44270.g 11521. 3.7 27645, 44871 . 1.000 22435. 56559. 54348. 824.1
3 36 44262.9 11521, 3.7 27641. 44859. 1.000 22429, . 56635. 54348. 824.1
S 24 25744. ) 79.0 44794, 1.000 22397. 57040. 60000. 860.7
Notes b,d,e,k: Fails
g: Weld 1IST
h,i: Rupture Location
L: Information
File No.: VY-16Q-311 Page B11 of B45

Revision: 0
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Structural Integrity Associates, Inc.
' r

DS T COMPUTER SERVICES S. A.

CALCULATION NUMBER 2
Vermaent Yankee Feedwater PipingSI Fatigue Analysis

FATIGUE ANALYSIS AT POINT 155,

Ak kokok kK okn ok kKA KK KA Kk k kA kA k ok

INDIVIDUAL STRESS RANGE CHECK

A KKE R KA R A RE A KARE A A AR AKX I AT AR *

LOAD SET S SE DELTA T1 SP
PAIR EQHN.10Q EQN.12 RANGE EQN.13 EQN.11
19 22 445939.g  1881. 40.2 32163,  44619.
243 44282.9 11521. 23.6 27651.  44597.
38 43 44282.g 11521. 23.6 27651.  44597.
18 22 44533.g 12746. 2.6 26687.  44536.
2 34 $4270.g  11521. 0.5 27645.  44278.
3438 46270.g 11521. 0.5 27645. 44278,
2 3 44262.9 11521. 0.5 27641.  44266.
3 38 44262.g 11821. 6.5 27641. 44266,
23 4z 43153. 30.5 43458.
20 24 43368. 1.0 43390.
5 23 27401. 79.9 42530,
2z 37 42394. 0.6 - 42396.
27 36 40750. 8.5 41540,
28 37 41509. 31.3 41529.
37 43 41048. 23.6 41364,
26 23 11038, 2.0 41138.
34 37 41036. 0.5 41044.
337 41028. 0.5 41032,
2 27 40750. 5.3 40947,
27 38 40750. 5.3 40947,
31 37 40792. 27.2 40820.
30 3% 39697. 5.6 40386.
2 30 39697. Z.4 39793.
36 38 39657. 2.4 39793.
24 33 38661 . 15.5 39572.
12 24 38769. 7.5 38770.

CODE SECTION III CLASS 1

ASME-1998

155 TO

LR ELBOW

SALT
KE EQN.14
1.000 22310.
1.000Q 22299.
1.000 22289,
1.000 22268.
1.000 22139.
1.000 22139.
1.000 22133.
1.000 22133.
1.000 21729.
1.000 21695, -
1.000 21285.
1.000 21198.
1.000 207740,
1.000 20765.
1.000 20682.
1.000 20569.
1.000 20522.
1.000 20516.
1.0060 20473.
1.000 20473,
1.000 20410.
1.000 20193,
1.000 19897.
1.000 19857.
1.000 19786.
1.000 19385.

KRE

160

- ALLOW
CYCLES

58159.
58299.
58299.
587G1.
60417.
60417.
60499.
60499.
66286.
66803.
73771,
74933.
82315.
83019.
84683.
87007.
1 88005.
88134.

. 89044,

85044.
90429.
95348,
10188%.
101886.
103850.
111907.

3*SM DELTA

54348.
54348.
54348.
54348.
54348.
54348,
54348.
54348.
60000.
54348.
60000.
54348.
58680.
53580.
54348,
54348,
54348.
54348.
58680.
58680.
54348.
58680.
58680.
58680.
60000.
60000.

Notes

[l give ]

PC-EXE Release: Jun 2004

2007/67/11 11:35:07 [1252)]

DELTA T1 IN DEGREES F
STRESSES IN PSI

ALLOWABLE FOR

Tl RANGE

792.
851.
851.
824.
851.
851.

851

851.
849.
813.
853.
788.
841.
784,
7B8.
804.
788.
788.
868.
868.
788.
841.
868.
868.
854.
860Q.

b,d,e,k:

OV B B i ] N N ) N0 D W s e ot ] g e

Fails

Weld ISI

Rupture Location
Information

File No.: VY-16Q-311
Revision: 0

Page B12 of B45
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Structural Integrity Associates, Inc.

DsST COMPUTER SERVICES 5. A, F-4.1 . PAGE NO. 3984
++ DST/PIPESTRESS ++ Vermont Yankee ‘ Version 3.5.1+026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION III CLASS 1 ASME-1998 | KRE . 2007/07/11  11:35:07 [1253)
vermont Yankee Feedwater PipingSI Fatigue Analysis ’ ‘
‘FATIGUE ANALYSIS AT POINT 155, LR ELBOW 135 70 160
H A A KKK AN A KKK IR X AN XK A Kk Rk KXk * - ’ P S DELTA T1 IN DEGREES F

INDIVIDUAL STRESS RANGE CHECK . - E STRESSES IN P31
IR AR AR S EEEEESEEEEEEESEEEESS] .

LOAD SET SN SE DELTA T1 : sP SALT ALLOW : ALLOWABLE FOR

PAIR EQN.10  EQN.12 RANGE - EQN.13 EQN.11 KE EQN.14 . CYCLES  3*SM DELTA T1 RANGE.
122 38714. c.8 38766.  1.000 19383, 111954, 54348, 851.7
128 38385, 31.1 38406. 1.000 - 19203, 115784. 53580. 849.3
19 24  -37973. 40,1 27992, 1.000 18996, 120392. 58680. 833.3
18 24 37912, 2.1 37914. 1.000  18957. 121286. 60000. -  858.4
1 31 37668, 26.9 37696. 1.000 18848. 123834, '54348.° 851.7
1 43 37368. 23.3 37683. 1.000 18842, 123981. 54348. 851.7
23 25 37549, 43.5 37644. 1.000 = 18822. : 124447. -53580. . 801.6
134 37356, 0.3 37364. 1.000 18682, : 127846. 54348. 851.7
1 3 37348, 0.3 37352, 1.000 18676, . 127596. 54348, 851.7
25 28 37321. 10.8 37342. 1.000 18671. 128119, 53580. 759.3
16 22 34887. 13.6 37322. T.000 18661, 128359. 54348. 801.4
23 33 36319, 16.4 37309. 1.000  18655. " 128517. 60000. 847.8 -
25 43 - 36861, . 18.6 37176. 1.000 18588, 130181. 53580. 763.1
21 22 37098. 0.6 37100. °  1.000  18550. 131149. 54348, 766.8°
28 40 36950, 31.3 36971. 1.000 18485, 132812. 53580. 798.3
25 34 36849, 11,6 .36857. .1.000 18428.- 134297. 53580, 763.1
.3 25 36841, o416 36845, 1.000 18422, 134456. 53580. 763.1 -
13 22 36074 .- T 3.9 36696. 1,000 - 18348, 136430. 54348, 826.0
28 35 30200. 65.8 36655,  1.000 18328. : 136979. 53580. 798.3
5 31 36604, 15.0 36632,  1.060 1831s. © 137291. 53580, 763.1
22 44 36626, 0.6 36628, - 1.000° 18314. 137342, 54348. 817.3
12 23 36429, " 6.5 . 36509. 1.000 18255. 138959. 60000. 853.1 -
12 28 34857 ‘39,3 36357. 1.000  18179. ' 141064. 53580. 822.9
31 40 36233 27.2 36261 1.000  18130. 142421. 54348. 801.4
17 28 29626 5.8 36082. 1.000  18041. . 144986. 53580. 798.3
11 22 36074 0.7 36077. 1.000 18038. 145056. 54348. " 801.4
Notes b,d,e,k: Fails
g: - Weld ISI
h,i: Rupture Location
L: Information
File No.: VY-16Q-311 o ' ‘ ' ,Page B13 of B45 -

Revision: 0
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Structural Integrity Associates, Inc.

DST COMPUTER SERVICES S. A.

! CALCULATION NUMBER 4 CODE SECTION IIT CLASS 1

Vermont Yankee Feedwater PipingST Fatique Analysis
FATIGUE ANALYSIS AT POINT 155,

AR AR Kk kA kK kR kK kN hNH Kk kK kKX

INDIVIDUAL STRESS RANGE CHECK

'
PR R R R RS N S T S

LOAD SET SN SE DELTA T1 SP
PAIR EQN.10 EQN.12 RANGE EQN.13 EQN.11
15 22 36074, 25.1 36077.
28 41 35960, 31.3 35981.
6 23 35960, 30.0 35981.
: g8 =2 35960, 29.6 35981.
i 10 28 35960. 30.2 35981.
. 14 28 3596C. 30.0 35981.
' 16 28 35960. 18.3 35981.
31 35 29482. . 61.6 35944.
30 37 35668, 2.4 35764.
. 195 23 35632, 41.1 35730.
. 27 37 35529, 5.3 35726.
' 22 3% 39660, 0.6 35662.
: 18 23 35572, . 1.8 35653.
o 17 31 28309. 61.6 35371.
31 41 35243, 27.2 5272.
6 31 35243. 25.8 35271.
3 31 35243, 25.5 35271. .
16 31 35243. 26.0 35271.
14 31 35243, 25.9 35271.
) 16 31 35243, 14.1 35271.
' 12 43 33425, 31.5 35220.
- 5 22 35211, 0.6 35213.
: 8 22 34887. 2.3 35206.
12 31 33681, 35.1 35189.
6 22 34887. 1.9 35141.
14 22 34887, 1.9 35132,

ASME-1998
LR ELBOW
. SALT
KE EQN.14
1.000 18038,
1.000 17991,
1.000 17991.
1.000 17991,
1.000 17%91.
1.000  17991.
1.000 17991,
1.000 17972,
1.000 17882.
1.000 17865,
1.000 17863,
1.000 17831.
©1.000 17826,
1.000 17686,
1.000 17636.
1.000 17636,
1.000 17636,
1.000  17636.
1.000 17636,
1.000 17636,
1.000 17610,
1.000 17606,
1.000 17603,
1.000 17595,
1.000 17570,
1.000 17566,

155 TO

160

ALLOW

CYCLES

145056.
146447.
146449,
146449,

2146449,

146449.
146449.
146991,
149673.
150191,
150253.
151224.
151370.
155735.
157347.
157350.
157350.
157350.
157350.
157350.
158176.
158293.
158403.
158680.
159466.
159612.

3x5M

54348,
535¢€0.
53580.
53580.
53580.
53580,
53580.
54348,
58680,
58680,
58680.
54348,
60000,
54348,
54348,
54348.
54348,
54348,
54348.
54348.
54348,
54348.
54348,
54348,
54348,
54348,

Notes

Release: Jun 2004

2007/07/11 11:35:07 [1254)

DELTA T1 IN DEGREES F
STRESSES IN PSI

ALLOWABLE FOR
DELTA T1

b,d, e, k:

g:

h
L

’

1

801.
798.
798.
798.
798.
798.
798.
801.
819.
825.
819.
793.
851.

401

801.
801.
801.
801.
801.
801.
826.
801.
801.
826.
801.
801.

RANGE

WO D O DB D BB B ®OMm S W W W W W W

Fails

Weld IST

Rupture Location
Information

File No.. VY-16Q311
Revision: 0

Page B14 of B45
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Structural Integrity Associates, Inc.

D ST COMPUTER SERVICES S. A. ] : F-4.1 PAGE NO. 986
++ DST/PIPESTRESS +4 Vermont Yankee Version 3.5.1+026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTTION IITI CLASS 1 ASME-1998 KRE 2007/07/11 13:35:07 [1255}
Vermont Yankee Feedwater PipingSI Fatigue Analysis
FATIGUE ANALYSIS AT POINT 155, LR ELBOW- 155 TO 160
A A KA Ak Kk KRR AR AR kA Rk kR . DELTA Ti IN DEGREES F
INDIVIDUAL STRESS RANGE CHECK STRESSES IN PSI

KA KKK AR X T AFARF AR T AN Ak Aok Ak k

LOAD SET SN SE DELTA T1 SP SALT ALLOW : ALLOWABLE FOR
PATR EQN.1C EQN.12 . RANGE EQON.13 EQN.11 KE EQN.14 - CYCLES 3*SM  DELTA T1 RANGE
16 22 34887. 1.7 35104. 1.000 17552. 160075. 54348, 801.4
17 22 35068. 33.9 35070. 1.000 17535. "160627. 54348. 801.4
~ 36 42 34166, 32.3 34983. 1.000 17492. 162071. €0000. 864.5
12 34 33413. 8.5 34960. 1.000 17450. 163460. 54348. 826.0
22 41 54887. 0.6 34889. 1.000 17445. 163651. 54348. 801.4
2 12 334Q05. 8.5 34888. 1.000 17444. 163664. 54348, 826.0
40 43 34503. 23.6 34819. 1.000 17409. 164848. 54348. 8C1.4
22 49 34759. 0.6 34761. 1.000 17381. 165831. 54348. 801.4
28 39 34652. 31.3 34673. 1.000 17337. 167354. 53580. 787.5
18 28 34000. 34.5 34614. 1.000 17307. 168392. 53580. 821.0
3% 43 34193. 23.6 34509. 1.000 17254. 170242. 54348. 793.6
35 43 27756. 58.0 34506. 1.000 17253. 170292. 54348, 801.4
34 40 34491. 6.5 34499. 1.000 17249. . 170419. 54348. 801.4
22 35 34495, 33.9 34498. 1.000 17249. 170442. 54348. 801.4
3 40 -34482. . 0.5 34487. 1.000 17243, 170635. 54348, 801.4
2 42 34166. 29.2 34390. 1.000 17195. 172368. 60000. 893.7
38 42 34166, 29.2 34350. 1.000 17195, . 172368. 60000. 893.7 _
34 339 34181. 0.5 34189. 1.000 17085, 176049. 54348, 793.6
34 3% 27745, 35.0 34186. 1.000 17093. T 176101. 54348. 801.4
3 39 34173, 0.5 34177. 1.600 17089%. 176274. 54348, 793.6
3 35 27736. 35.0 34174. 1.000 17087. 176326. 54348. 801.4
5 36 18416. 81.7 34057. - 1.000 17029. 178513. €0000. 869.1
22 5 33979. 0.6 33981. 1.000 16990. 179967. 54348. 817.3
31 39 33935. 27.2 33963. 1.000 165882. 180307. 54348. 793.6
17 43 27181. 58.0 33%31. 1.000 16966. 180916. 54348. 801.4
41 43 333514. 23.6 33829. 1.000 16915. T 182887. 54348, 801.4
Notes . b,d,e,k: Fails
g Weld ISI1
h,i: Rupture Location
L: Information
File No.: VY-16Q-311 : ' Page B15 of B45
Revision: 0 .
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ﬁ Structural Integrity Associates, Inc.

DST COMPUTER SERVICES S. A. : F-4.1 PAGE NO. 987
++ DST/PIPESTRESS ++ Vermont Yankee . Version 3.5.14026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTITON TII CLASS 1 ASME-1998 KRE 2007/07/311 11:35:07 {1256]
Vermont Yankee Feedwater PipingSI Fatigue Analysis .
FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 TO 160
LEAEE R RN FENELENEEEEEAEEE RSS2 ’ DELTA Tl IN DEGREBS F‘
INDIVIDUAL STRESS RANGE CHECK STRESSES IN PSI
KRR a kA w kA A K xw kA kA xR KRRk
LOAD SET SN SE DELTA T1 SP SALT ALLOW ALLOWABLE FOR
PAIR EQR.10 EQN.12 RANGE EQN.13 EQN.11 KE EQN.14 CYCLES 3*SM DELTA Tl RANGE
6 43 33514 22.2 33828. 1.600 16915. 182890. 54348. ) 801.4
8 43 33514. ) 21.9 33829. 1.000 16915. 182890. 54348. 801.4
16 43 33514. 22.4 33828, 1.000 16915. 182890. 54348. 801.4
14 43 33514. 22.3 33829. 1.000 16915. 182890. 54348, 801.4
16 43 33514 10.5 °© 33829. 1.000 16915. 182890. 54348. 801.4
17 34 27170 35.0 33612. 1.000 16806. 187194. 54348, 801.4
3017 27161 35.0 33599. - 1.000 16800. 187437, 54348. 801.4
34 41 33502 0.5 33510. 1.000 16755. 189252. 54348. 801.4
6 34 33502 0.8 33510. 1.000 16755. 189256. 54348. © 801.4
8 24 33502 1.2 33510. 1.000 16755, 189256. 54348. 801.4
10 34 33502 0.6 33510. 1.000 16755. 189256. 54348. §801.4
14 34 33502 G.8 33510. 1.000 16755. 189256. 54348. 801.4
16 34 33502 12.5 33510. 1.000 16755. - 189256. 54348. 801.4
7 22 33497 1.1 33499. 1.000 16750. 189470. 54348, 801.4
3 41 334594 0.5 33498, 1.000 16749. 189499. 54348. 801.4
3 6 33494 0.8 33497. 1.000 16749, 189503. 54348. 801.4
3 8 33484 1.2 33497. 1.000 16749. 185503. 54348. . '801.4
3 1¢ 33494 0.6 33497, 1.000 16749. 189503. 54348. 801.4
3 14 33494 0.8 33497. 1.000 16749. . 189303. 54348. 801.4
3 16 33494 12.5 33497, 1.000 16749. 189503. 54348. 801.4
18 43 32568. 26.8 33477. 1.000 16738. 189930. 54348. 824.1
2 5 . 1841s. 78.5 33485, 1.000 16732. 1%0176. 60000. 905.8
5 38 i18416. 78.5 33465. 1.000 16732. 190176¢. 60000. | 905.8
18 31 32824. 30.3 33445, . 1.006 7 16723, 190566. 54348. 824.1
15 28 28620. 57.0 33425, 1.000 16713. 190584. 53580. 798.3
18 34 32556 3.7 33157. 1.000 16578: 196612. 54348. 824.1
Notes b,d,e,k: Fails -
g: Weld IST
h,i: Rupture Location
L: Information
File No.: VY-16Q-311 Page B16 of B45
Revision: 0 : ' :
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ﬁStructural Integrity Associates, Inc.

PC-

++ DST/PIPESTRESS ++

SERVICES.  S.

-

CODE SECTION ITI CLASS 1 ASME-1998

Version 3.5.1+026

PAGE NO. 388

EXE Release: Jun 2004

CALCULATION MNUMBER 2 KRE 2007/07/11 11:35:07 (1257}
"Vermont Yankee Feedwater PipingSI Fatigue Analysis
FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 1O 160
T RR A KK A AKX ER AN XA XA KR AR TR KRR K KRk K DELTA Tl IN DEGREES F
INDIVIDUAL STRESS RANGE CHECK STRESSES IN PSI
Fhk R R KKk ok Nk A AR K kkokkk Kk ok KKk kA Kk
LOAD SET EN SE DELTA T1 SP SALT ALLOW ALLOWABLE FOR
PATR EQN.10 EQN.12 RANGE EQN.13 EQON.11 KE EQON.14 CYCLES 3*SM DELTA T1 RANGE
3 18 32548. 3.7 33145. 1.000 16572. 196871. 54348. 824.1
12 20 31318. 8.5 32817. 1.000 16409, 205131. 54348. 826.0
24 25 32755. 42.6 32771. 1.000 16386. 206456. 53580. 810.3
15 31 27902, 52.8 32714. 1.000 16357. 208114. 54348. 801.4
20 28 32655, 30.7 32675. 1.000 16338. 209234. 53580. 763.1
20 3% 32040. 3.8 32653. 1.000 16327. 209888. 54348. 824.1
127 32405. 5.1 32602. 1.000 16301. 211385. 58680. 868.4
12 25 30973, 50.1 © 32467. 1.000 16233, 215442. 53580. 822.9
2 22 32275. 0.6 32278. 1.000 16139. 221264. 54348. 851.7
2z 24 32275. 0.1 32278. 1.000 16139. 221264. 54348. 813.4
22 36 32275. 2.6 32278. 1.000 16139, 221264, 54348. 824.1
2z 38 32275. 0.6 32278. 1.000 16139. 221264. 54348. 851.7
1 3¢ 31988. 2.1 32084, 1.000 16042. 227424. 58680. 868.4
2 20 32040. 0.6 32060. 1.0600 16030. 228208. 54348. 851.7
20 38 32040. 0.6 32060. 1.000 16030, 228208. 54348. 851.7
20 31 31938. 26.6 31966. 1.000 15983. 231302, 54348. 766.8
25 30 31481. 39.8 31577. 1.000 15789, 244590. 53580. 788.7
7 28 31219. 33.0 31557. 1.000 15778. 245285, 53580.- 798.3
25 27 31341. 36.8 31538. 1.000 15769. 245964. 53580. 788.7
15 43 26180. 49.2 31279. 1.000 15640. 255410, 54348. 801.4
28 45 31220. 31.3 31241. 1.000 15620. 256841, 53580. 814.2
28 42 31152. 2.2 31173. 1.000 15587. 259394. 53580. 818.0
27 40 30970. 5.3 31167. 1.000 15583 259631. 58680. 822.5
37 42 30932. 29.2 31156. 1.000 15578. 260037. 60000. 868.4
18 20 30461. 3.8 31074. 1.000 15537. 263206. 54348. 824.1
19 28 31051, 8.4 31071. 1.000 15536. 1263297. 53580. 788.7
- Notes b,d,e,k: Fails N
g: Weld IST
h,i: Rupture Location
L Information
File No.: VY-16Q-311 Page B17 of B45
Revision: 0 :
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L ﬁStructural Integrity Associates, Inc.

¢

i DsST COMPUTER SERVICES S. A, F-4.1 PACE NO. 989
' ++ DST/PIPESTRESS ++ Vermont Yankee Version 3.5.1+026 PC-EXE Release: Jun .2004
. CALCULATION NUMBER 2 CODE SECT1ON IIT CLASS 1 ASME-19%8 KRE 2007/07/11 11:35:07 {1258)
! Vermont Yankee Feedwater PipingSI Fatigue Analysis . .
FATIGUE ANALYSIS AT POINT 153, LR ELBOW 155 T0 160
*k}'!t'**lA**‘Ai!ti**tkt**ﬁ*hﬂ* DELTA Tl iN DEGREES F
IWDIVIDUAL STRESS RANGE CHECK STRESSES IN PSI
LEEE A R L EFANEFEREEEESEE S S SR NERET
]
: LOAD SET SN . SE DELTA T1 sp SALT ALLOW ALLOWABLE FOR
PAIR EQN.10 EON.12 RANGE EQN.13 EQN.11 KE EQN. 14 CYCLES 3*SM DELTA T1 RANGE
‘ 15 34 26163. 26.2 30959. 1.000 15480. 267678. 54348, 801.4
3 135 26159, 26.2 30947. 1.000 15474, 268157. 54348, 801.4
27 35 24217. 39.8 30848. 1.000 15424, 272130. 58680. 822.5
: 7 31 30502. 28.9 30847. 1.000 15424. 272146. 54348. 801.4
! 23 37 30738. . 1.4 30838. 1.000 15419. 272503. 60000. 838.6
18 25 30116. 45.3 30723. 1.000 15362. 277200. 53580. 821.0
28 33 30567. 16.3 30588. 1.000 15294. - 282853. 53580. 816.1
‘ 20 43 30208. 23.0 30523. 1.000 15262, 285593. 54348. 766.8
! 31 4% 30493. 27.2 30521. 1.000 15260. 285693. 54348. 817.3
21 24 30480. 0.5 30481. 1.0060 15241, 287400, 54348. 813.4
19 31 36333. 12.5 30362. 1.000 15181, 292600. 54348, 7%2.1
33 37 29324, 15.0 30334. 1.000 15167. 293826. 6000C0. 860.0
27 23644. 39.8 30276. 1.600 15138. " 296416. 58680. 822.5
s 37 15182. 78.5 30231. 1.000 15115. 298432. 60000. 892.0
20 34 30196. 0.0 30203. 1.000 15102, 299660. 54348. 766.8
3 20 30188. 0.1 30191. 1.000 15096. 300210. 54348. 766.8
27 41 29980. 5.3 30178. 1.000 15089. 300835. 58680. 822.5
6 27 29980. 4.0 30177. 1.000 15089. 300844. 58680. 822.5
g8 27 29980. 3.6 30177. 1.000 . 15089. 3008344. 58680. 822.5
. 10 27 2998C. 4.2 30177. 1.000 15089. 300844. 58680. 822.5
' 14 27 29980. 4.0 30177. 1.000 15089. 300844, 58680. 822.5
! 16 27 29980. 7.7 30177. 1.000 15089. 300844 58680. 822.5
) 13 24 29455. 3.8 30076. 1.000 15038. 305510. 60000. 860.0
: 42 43 29721. 5.6 30036. 1.000 15018. 307361. 54348. 821.2
. 30 40 29917, 2.1 30014. 1.000 15007. 308417. 58680. 822.5
31 42 29977. 2.0 30005. 1.000 15003. ’ 308818. 54348. 821.2
Notes b,d,e,k: Fails
q: Weld ISI
h,i: Rupture Location
' L: Information
) .
File No.: VY-16Q-311 ’ . - Page B18 of B45

Revision: 0
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Structural Integrity Associates, Inc.

DST COMPUTER SERVICES S. A. . F-4.1 ) PAGE NO. 390
4+ D3T/PIPESTRESS 4+ Vermont Yankee Version 3.5.1+026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTI-ON IIT CLASS 1 ASME-1998 KRE 2007/07/11 11:3%:07 [1259])
NVermont Yankee Feedwater PipingSIl Fatigue Analysis
FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 TO 160
R TS . . DELTA T1 IN DEGREES F
INDIVIGUAL STRESS RANGE CHECK STRESSES IN PS5IT

A A ARk kR F AR KR KA K R Ak kkk ok kF K kK

LOAD SET SH SE DELTA T1 SP SALT ALLOW ALLOWABLE FOR

PAIR EQil.10 EQN.12 RANGE EQON.13 EQN.11 KE EQN.14 CYCLES 3*SM  DELTA T1 RANGE
24 44 29966. 0.5 25968, 1.000 14984. - 310575. 60000. 853.1
9 28 29486. 32.5 29721. 1.000 14861. 322516. 53580. 7983
34 42 29709. 28.6 29716. 1.000 14858, 322754, 54348. 821.2
342 29701 28.6 29704. 1.000 14852. 323355. 54348. 821.2
30 35 23164, 36.8 29695. 1.000 14847. 323829. | 58680. 822.5
11 24 29455, 0.8 29457, 1.000 14728. 335946. 60000. 840.6
15 24 29455, 25.2 29457. 1.000 14728. 335946. €0000. 840.6
33 43 29133. 8.6 29449. 1.000 14724. 336356. 54348. 819.2
31 33 29392. 12.1 29420. 1.000 14710. 337846. 54348. 819.2
7 43 28774. 25.3 29406. 1.000 14703. 338595. 54348. 801.4
33 34 29122. 14.5 29129. 1.000 14565. 353547. 54348. 819.2
17 -390 22592. 36.8 29122. 1.000 145¢61. 353924. 58680. 822.5
3 33 29113. 14.5 29117. 1.000 14559, . 354220. 54348, 819.2
43 45 7 28797, 23.6 29112. 1.000 14556, 354495, 54348. 817.3
7 34 28762, 2.2 29086. 1.000 14543, 355926. 54348. 801.4
3 7 28753. 2.2 29074. 1.000 14537, 356604. 54348. 801.4
30 41 28928. 2.4 29024. 1.000 14512, 359424. 58680. 822.5
6 30 28928. 1.0 29024. 1.000 14512. .-359435.. 58680. 822.5
8 30 28928. 0.7 29024. 1.000 14512. 359435. 58680. 822.5
10 3¢ 28928. 1.2 29024. 1.000 14512. ’ 359435. 58680. 822.5
14 30 28928. 1.1 29024. 1.000 14512, 359435. 58680. 822.5
16 30 28928. 10.7 29024. 1.000 14512, 359435. 58680. 822.5
9 3 28768. 28.3 29011. 1.000 14505. 360192. 54348. 801.4
2 12 27441, 7.9 28921. 1.000 144¢60. 365335. 60000. | 903.8
12 3% 27441. 4.8 28921, 1.000 14460. 365335, 60000. 868.4
2 38 27441. 7.9 28921. 1.000 14460. 365335. €0000. 903.8
Notes b,d,e,k: Fails
g: . Weld ISI
h,i: Rupture Location
N L: Informatian
\
File No.: VY-16Q-311 : .Page B19 of B45

Revision: 0
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BsST COMPUTER SERVICES 5. A F-4 PAGE NO. 991
tt DST/PIPESTRESS t+ Vermont Yankee Version 3.5.1+026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION ITI CLASS 1 ASME-1998 KRE 2007/07/11 11:35:07 [1260]
Vermont Yankee Feedwater PipingST Fatigue Analysis
FATIGUE ANALYSIS AT POINT 155, LR ELBOW - 155 TO 160
AR N A S EESEEEERE S EEEENEEEE AR DELTA Tl IN DEGREES F’
INDIVIDUAL STRESS RANGE CHECK _STRESSES IN PSI
Aok A XK K AR A H KA AT XK AR Rk TI NA A kX
LOAD SET SN SE DELTA T1 SP SALT ALLOW ALLOWABLE FOR
PATR EON.10 EQN, 12 RANGE EDN.13 EQN.11 KE EQN.14 CYCLES 3+*SM  DELTA T1 RANGE
19 43 28604. 16.1 28920. 1.000 14260. 365397. 54348. 792.1
30 39 23811. 2.4 28907. 1.000 14454. 366116. 58680. 822.5
11 28 28620. 32.6 28884. 1.000 14442, 367461. 53580. 758.3
27 3% 28671. 5.3 28868. 1.000 14434. 368386. 58680. 822.5
20 35 22397. 35.0 28851. 1.000 14425, 369387. 54348. 801.4
33 -3% 27333. 18.2 28836. 1.000 14418. 370288. 60000. 863.0
28 37 28806, 0.6 28826. 1.000 14413. 370834. 354348. 788.7
34 5 . 28785. 0.5 28792. 1.000 14396. 372829. 54348. 817.3
3 45 28777. 0.5 28780. 1.000 14390. 373546. 54348. 817-.3
27 43 28412. 18.2 28727. 1.000 14364. 376708. 54348. 792.1
13 28 28620. 28.0 28641. 1.000 14321. 381903. 53580. 822.9
18 34 28592. . 3921 28600. 1.000 14300. 384425. 54348. 792.1
S 24 28590. 0.7 28591. 1.000 14296. 384960. 60000. 840.6
3 18 28384. 39.2 28588. 1.000 14294. 385169. 54348. 782.1
25 35 22050, 76.6 28499. 1.000 14249, 390691. 53580. 798.3
28 44 28431, 31.3 28451. 1.000 14226. 393669. 53580. 814.2
17 24 28447. 34.0 28449. 1.000 14224. 393854. 60000. 840.6
27 34 28400. 4.8 28407. 1.000 14204. -396461. 54348. 792.1
3 27 23352, 4.8 28395. 1.000 14198. 397234. 54348. 792.1
5 28 28333. 47.2 28354. 1.000 14177. 399912. 53580. 823.9
2 33 27333. - . 15.0 28243. 1.000 14121, 407140. 60000. 8838.7
33 38 27333. 15.0 28243. 1.000 14121.. 407140. 60000. 889.7
21 23 23137. 1.4 28218. 1.000 14109. 408793. 54348. " 804.7
11 31 27902. 28.5 28173. 1.000 14086. 411773. 54348. 801.4
28 30 27997, 28.9 28018. 1.000 14009. 422270. 53580. 788.7
13 31 27502. 23.8 27930. 1.000 13965. 428376. 54348. 826.0
Notes b,d,e,k: Fails
g: Weld ISI
h,1i: Rupture Location
L: Information
{
File No.: VY-16Q-311 Page B20 of B45
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Structural Integrity Associates, Inc.

L

DST COMPUTER SERVICES S. A. F-4.1 PAGE NO. 992
++ DST/PITPESTRESS ++ Vermont Yankee .Version 3.5.1+026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION IIT CLASS 1 ASME-1998 KRE 2007/07/11 11:35:07 {1261}
Vermont Yankee Feedwater PipingSI Fatigue Analysis
FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 TO 160
hok ok ok kK Nk Rk kAR KK R A KRR AN XX AN K K KK DELTA Tl IN DEGREES E"
INDIVIDUAL STRESS RANGE CHECK Y STRESSES IN PSI

KKK A K AR AR KK KA KA KKKk KR Kk Kk kb
!

LOAD SET SN SE DELTA Tl sSp SALT ALLOW ALLOWABLE FOR
PAIR EQN.10 EQN.12 RANGE EQN.13 EQN.11 KB EQN.14 CYCLES 3*SM DELTA T1 RANGE
27 28 27856. 26.0 27877, 1.000 13939. 432081, 53580. 788.7
24 35 27875, 34.0 27877. 1.000 13938. - 432125, 60000. 840.6
13 23 27112, 4.7 27812, 1.000 13906. 436721. 60000. 853.1
23 44 27648 . 1.4 27729. 1.000 13864. 442732. 60000. 846.3
31 24 27673, 27.2 27701. 1.000 13851. : 444748, 54348. 817.3
30 43 27360. 21.2 27675. 1.000 13838. 446650, 54348. 7%62.1
5 31 27614, .51.4 27642. 1.000 13321. 449150, 54348. 827.0
20 42 27614, 28.6 27634. 1.000 13817. . 449757. 54348. 821.2
15 27 228635, 31.0 27616. 1.000 13808. 451074. 58680. 822.5
3 28 27578. - 30.8 27595. 1.000 13799. 452344. 53580. 763.1
21 28 27578. 31.3° 27599. 1.000 13799. 452344. 53580. 763.1
28 34 27578. 30.8 27599. 1.000 13799. 452344, 53580. 763.1
28 43 27578. 7.7 27599. 1.000 13799. '452344. 53580. 763.1
9 43 27041 . 24.7 27572. 1.000 13786. 454392, 54348. 801.4
1 2 27252. 28.9 27476. 1.000 13738. 461639, ©o0000. 893.7
17 20 20982. ) 35.0 27436. 1.000 13718. 464734, 54348. 801.4
30 24 27348. 1.8 27356. 1.000 13678. 470989, 54348. 792.1
3 30 27340. 1.8 27344. 1.000 13672. 471943, 54348. 792.1
25 42 13.0 27283. 1.000 13642. 476732, 53580. 818.0
24 -3% 0.5 27276. 1.000 13638. 477271. 60000. 840.6
19 36 42.9 27255. 1.000 13628. 478974, 58680. 841.7
9 34 1.7 27252. 1.000 13626. 479249, 54348. 801.4
. 3 9 1.7 27240. 1.000 13620. 480224. 54348. 801.4
T 23 1.7 27208. 1.000 13604. 482793, 60000. 878.3
11 23 0.1 27193. 1.000 13597. 483997. 60000. 833.8
15 23 24.3 27193. 1.000 13597. 483997. 60000. 833.8
Notes b,d,e,k: Fails
g: Weld ISI
h, i Rupture Location
L: Information
File No.: VY-16Q-311 Page B21 of B45

Revision: 0
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| g Structural Integrity Associates, Inc.

DST COMPUTER SERVICES S. A, F-4.1 3 PAGE NO, 993
+4 DST/PLPESTRESS ++ Vermont Yankee Version 3.5.1#026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION II1T CLASS 1 ASME-1998 KRE 2007/G7/11 11:35:07 (1262)
Vermont Yankee Fesdwater PipingS1 Fatigue Analysis
FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 TO 160
hRA R R AT A A AR A A F Ak A A XA R AN A kA - DELTA Tl IN DEGREES E‘
INDIVIDUAL STRESS RANGE CHECK STRESSES IN PSI
kR Ak R R R KRR A KA KA AR RN
LOAD SET SN SE DELTA T1 Sp SALT ALLOW ALLOWABLE FQR
PAIR EQM.10 EQN.12 RANGE EQN.13 EQN.11 KE EQN. 14 ) CYCLES 3*SM DELTA T1 RANGE
18 36 26584, 0.0 27177. 1.000 ~ 13589, 485280. 60000. 866.8
2 18 25584, 3.2 27177. 1.000 13589. 485286. 60000. 899.7
18 38 26584. 3.2 27177. 1.000 13389. 485286. ©0000. . 899.7
31 43 26861 3.6 27177. 1.000 13588. 485321. 54348. 766.8
24 45 27103. 0.5 27105. 1.000 13552. 491227. 60000. 853.1
22 23 27100. 0.8 27103. 1.000 13551. 491420, 54348. 804.7
17 25 20835 76.6 27084. 1.000 13542. 492958. 53580. 798.3
20 33 27026 14.4 27046. 1.000 13523. 496131. 54348. 819.2
12 27 25319 13.3 26996. 1.000 13498. 500727. 38680. 843.2
3 31 268¢1 26.6 26889. 1.000 13445. 518868. 54348. 766.8
21 31 26861 27.2 26889. 1.000 13445. 518868, 54348. 766.8
31 34 26861 26.6 26889. 1.000 13445. 518868. 54348. 766.8
20 27 26676 4.8 26872. 1.000 13436.. 521787, 54348. 792.1
724 26861 1.2 26862. 1.000 13431. 523582, 60000. 840.6
30 31 26821 24.8 26850. 1.000 13425. 525802, 54348. 792.1
15 20 21992 26.2 26795. 1.000 13398. 535458, 54348. g01.4
12 30 25177 10.3 26753. 1.000 13376. 543158. 58680. 843.2
11 43 26180 24.9 26738. 1.000 13369. 545912, 354348. 801.4
27 31 26681 21.8 26709. 1.000 13355. 551258, 54348. 792.1
25 33 26682 27.1 26696. 1.000 13348. 553668. 53580. 816.1
2 19 26645 39.7 26662. 1.000 13331. . 560023. 58680. 868.4 >
19 38 26645 39.7 26662. 1.000 13331. 560023, 58680. 868.4
1 .33 25744 14.8 26654. 1.000 13327. 561655. 60000. 889.7
1 5 11502 78.2 26550. 1.000 13275. 581619. 60000. 905.8
13 43 26180. 20.3 26495. 1.000 13248. 532663. 54348. 826.0 -
43 44 28148 23.6 26464. 1.000 13232. 599029. 54348. 817.3
Notes b,d,e,k: Fails
g: Weld TSI
h,i: Rupture Location
L: Information
File No.: VY-16Q-311 : Page B22 of B45
Revision: 0
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Structural Integrity Associates, Inc.

f DST COMPUTER SERVICES S. A. F~-4.1 PAGE NO. 994
i f+ DST/PLPESTRESS ++ Vermont Yankee Version 3.5.14026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION III CLASS 1 ASME-1998 KRE 2007/07/11 11:35:07 {1263]
Vermont Yankee Feedwater PipingSI Fatigue Analysis
FATIGUE AMALYSIS AT BPOINT 155, LR ELBOW 155 TO 160
: Ak Ak kk kA KA AR AR A Ak Rk AR R AR AR : ’ . DELTA T1 IN DEGREES F-
. INDIVIDUAL STRESS RANGE CHECK . STRESSES IN PSI

HRAKXAKRKAN S AKX KA AR TN R A AR KK AR A K&

) LOAD SET SN SE DELTA T1 SP SALT ALLOW ALLOWABLE FOR
% PAIR EQN.10 EQN.12 RANGE EQN.13. EQN.11 KE EON.14 CYCLES 3*SM DELTA T1 RANGE
¢ 15 30 21583, 28.0 26463. 1.000 13232. 599165. 58680. 822.5
¢ 15 25 - 21645. 67.8 26444. 1.000 13222. 603148. 53580. 798.3
! . 11 34 26168. 1.8 26418. 1.000 13209. 608383. 54348. 801.4 —
} 3 11 26159. 1.8 .26406. 1.000 13203. 610902. 54348. 801.4 N
) 9 23 26247, 0.2 26328. 1.000 13164. 627410. 60G00. 833.8
' 28 31 26306. 4.2 26327. 1.00C 13163. 627701. 53580. 763.1
5 43 25895. 54.9 26211. 1.000 13106. 653074, 54348. 827.0
! 17 23 26105. 33.1 26185. 1.000 13093. 658887. 60000. 833.8
: 13 34 26168. 2.8 2617S. 1.000 13088. ’ 661145. 54348. 826-.0
3 i3 26159. 2.8 26163. 1.000 13082. 663907. 54348. 826.0
' 34 44 26137. 0.5 26144, 1.000 13072, 668334, 54348. 817.3
3 44 26128. 0.5 26132. 1.000 13066. 671130. 54348. 817.3
5 25 21935, 36.4 26033. 1.000 13017. 694402. 53580. 823.9
5 34 25884. 78.0 25891. 1.000 12946. 729405. 54348. §27.0
: 3 5 25875. 78.0 25879. 1.000 12940, 732486. 54348. 827.0
: 16 23 23283. 14.4 25797. 1.000 12899. 753773. 60000. 833.8
1027 25238. 7.0 25752. 1.000 12876. 765629. 58680. 822.5 N
20 30 25623. 1.8 25719. 1.000 12859, 774672, 54348. 752.1
12 37 24207. 7.9 25687. 1.000 12843. ©7834065. 60000. 888.0
) 2 35 25532, 33.1 125613. 1,000 12807. 803%42. 60000. 833.8
: 5 12 5038. . 86.5 25567. 1.000 12783, 817215. 60000. 870.86
. 3 43 25130. 23.1 25446. 1.000 12723, 852773. 54348. 766.8
: 2} 43 25130. . 23.6 25446. 1.000 12723, 852773, 54348. 766.8
B 34 43 25130. 23.0 25446. 1.000 12723, 852773. 54348. 766.8
i 27 45 25182. 5.3 25379. 1.000 12690. 873244. 58¢80. 836.3
s 19 27 25071. : 34.3 25268. 1.0600 12634, 908503. 58680. 813.2
! . Notes b,d,e,k: Fails
‘ g: Weld ISI
: - . h,i: Rupture Location
i Lt Information )
‘ File No.: VY-16Q-311 _ ‘ : Page B23 of B45
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Structural Integrity Associates, Inc.
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T COMPUTER SERVICES S. A.

CALCULATION NUMBER 2 CODE SECTION III CLASS 1

Vermont Yankee Feedwater PipingSI Fatigue Analysis

FATIGUE ANALYSIS AT POINT 155,

Ak Ak Ak ke ok A kR Ak K E KKK A Kk kKA

INDIVIDUAL STRESS RANGE CHECK

A kA AN A AN A AT A I XNRAN K KAk kK R H K

D SET SN SE DELTA T1 SPp

ATR EQN.10 EQUN.12 RANGE EON.13 EQN.11
27. 24462. 8.3 25252.
39 25107, 1.4 5188.
20 25126. 0.3 25146.
34 25119, 0.0 25126.
34 251149, 0.5 25126.
21 25110. 0.5 25114.
30 24320 5.5 25009.
45 .24883. 1.4 24963.
5 24601. 41.%6 24621.
42 24388, 29.2 24612.
24 22175, 13.5 24609.
23 24323 . 0.3 24604.
30 24186, 4.1 24599,
42 24075. . 29.2 24300.
42 17634, . 63.6 24292.
45 25139. . 2.4 24235,
13 22716. 47.6 24214.
30 24018. 37.3 24114.
37 23359. 3.2 23343.
27 23503, 6.5 23914.
18 8182, 81.7 23823.
4 17051. 63.6 23726.
23 23283. 3.1 23681.
40 8626. 78.5 23674.
4z 23368, 29.2 23623.
42 23398. 27.8 23622.

ASME-1998
LR ELBOW
SALT
KE EQN. 14
1.000 1262¢.
1.000 12594.
1.000 12573.
1.000 12563.
1.600 12563.
1.000 12557.
1.000 12505.
1.600 12482,
1.000 12310.
1.000 12306.
1.000 12305.
1.000 12302.
1.000 12300.
1.000 12150.
1.000 12146.
1.000 12118.
1.000 12107.
1.000 12057,
1.000 11972,
1.000 11957.
1.0600 - 11912,
1.000 11860.
1.000 11841,
1.000 11837.
1.000 11811.
1.000 11811.

155 TO

Version 3.5.1+026

KRE

160

ALLOW
CYCLES

913613.

934874,

948882.

955635.

955635.

959796.

996650.
>1000000.
>1000000.
>1000000.
>1000000.
>1000000.
>1000000.
>1000000.
>1000000.
>1000000.
>1000Q00.
>1000000.
>1000000,
>1000000.
>1000000.
>1000000.
>1000000.
>1000000.
>1000000.
>1000000.

3*SM

58680.
60000.
54348.
54348.
54348.
54348.
58680.
60000,
53580.
60000.
60000.
60000.
58680.
60000.
60000.
58680.
58680.
58680.
60000.
58680.
60000.
60000.
60000.
60000.
600Q0.
- 60000.

Notes

PAGE NO. 865

PC-EXE Release: Jun 2004

2907/07/11 11:35:07 [1264]

DELTA T1 IN DEGREES F
STRESSES IN P51

ALLOWABLE FOR
DELTA T1

b,d,
g:
n,i:
L:

841.

833.
851.
T66.
766.
766.
841.
846.
163.
846.
84Q.
833.
822.
846.
846.
836.
843.
813.
88G.
822.
869.
846.
833.
851.
B846.
846.

e, k:

RANGE

NHWO N U NNWA NU00 N W 00D

Fails

Weld ISI

Rupture Location
Information

File N

0.. VY-16Q-311

“Revision: 0

Page B24 of B45
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ﬁ Structural Integrity Associates, Inc.

DsT COMPUTER SERVICES S. A. F-4.1 PAGE NO. 456
4+ DST/PIPESTRESS -+ . Vermont Yankee Version 3.5.14026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTTON III CLASS 1 ASME-1998 - KRE 2007/067/11 11:35:07 [1265]
Vermont Yankee Fecdwater PipingSI Fatigue Analysis
FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 TO 160
hkxwkk ok k ok kAR AR AKAA k k2 hhrh A’ kR K DELTA ']"1 IN DEGREES F
INDIVIDUAL STRESS RANGE CHECK STRESSES IN PSI
Kx kKR KA AR R KA KA AR AR AR R
LOAD SET SN ) SE DELTA T1 . SP SALT ' ALLOW ALLOWABLE FOR
PAIR EQN.10 EQN.12 RANGE EQN.13 EQN.11 KE EQN.14 CYCLES 3*SM DELTA T1 RANGE
8 4z  23398. - 27.5 23622. 1.000 11811. >1000000. 60000. 846.7
10 42 23398. 28.0 23622. 1.000 11811. >1000000. 60000. 846.7
14 42 23398. 27.8 23622. 1.000 11811, >1000000. 60000. 846.7
16 42° 23398. 16.1 23622. 1.000 11811. >1000000. ©6C6000. 846.7
6 23 23283. 2.7 23616. 1.000 11808. >1000000. 600060. 833.8
14 23 23283. 2.7 23607. 1.000 11803, >1000000. 60000. 833.8
10 23 23283. 2.5 23579. 1.000 117889. >1000000. 60000. 833.8
Z 17 17119. . 34.4 "23553. 1.000 11777. >1006C00. 60000. 875.7
17 3% 17118, : 31.3 23553. 1.000 11777, >1000000. 6Q0QQ. 8459.0
17 38 171165, 34.4 23553. 1.000 11777, >1000000. 60000. 875.7
33 3 22569. 15.0 23479. 1.000 11740, >1000000. 600GO. 845.2
18 37 23411. 39.7 23428. 1.000 11714, ">1000000. 58680. 818.8
23 41 23283. 1.4 23364. 1.000 11682, >1000000. 690000. 833.8
5 39 3313. 78.5 23362. 1.000 11681. >1000000. 60000. 851.3
24 37 23355, 0.5 23356. 1.000 11678. - >1000000. 60000. 851.8
5 35 1871, 113.0 23354. 1.000 11677, >1000000. €0000. 851.3
23 40 23146. 1.4 23227. 1.000 11613, . >100000G. 60000. | 833.8
27 33 22925. 9.7 23122. 1.000 11561, >1000000. 58680. 837.9°
127 22635. 6.6 23075. 1.000 11537. >1000000. 58680. 822.5
20 21 23025. 0.6 23045. 1.000 11522. - >1000000. , 54348. 766.8
2 35 16547, 34.4 22981. 1.000 11491. >1000000. 60000. 875.7
35 36 16547, ) 31.3 22981. 1.000 ~-11491. >1000000. 60000. 849.0
35 38 16547. 34.4 22981. 1.000 i1491, >1000000. 60000. 875.7 .
2 15 18127. 25.7 22911. 1.000 - 11456. >1000000.7 60000. 875.7
15 36 18127. 22.5 22911. 1.000 11456, >1000000. 60000. 8489.0 .
1% 38 18127. 25.7 22911. 1.000 114586. >1000000. 60000. 875.7
Notes b,d,e,k: Fails
g: Weld ISI
h,i: Rupture Location
L: Information
File No.: VY-16Q-311 : : Page B25 of B45
Revision: 0
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Structural Integrity Associates, Inc.

DsST COMPUTER SERVICES S. A. F-4.1 PAGE NO.‘ 997
++ DST/PIPESTRESS ++ Vermont Yankee Version 3.5.1+026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION III CLASS 1 ASME-1998 KRE 2007/07/11 11:35:07 [12638]
Vermont Yankee Feedwater PipingST Fatigue Analysis
"FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 TO 160
AA XA KA RK XA XA KA A AR A ARk d ok kR w A K ‘DELTA 'I'l IN DEGREES E‘
INDIVIDUAL STRESS RANGE CHECK . . STRESSES IN PSI
R Kk ARk KKK KR AR AR KR XE A KR
LOAD SET SN SE DELTA T1 ’ SP SALT ALLOW ALLOWABLE FOR
PALR EQM.20 EQN.12 RANGE EQN.13 EQN.11 KE EQN.14 CYCLES 3*SM DELTA T1 RANGE
17 33 153355, 4.5 22900. 1.000 11450. ° >1000000. 60000. 845.2
13 27 22635. 2.0 22832. 1.000 11416, >1000000. 58680. 843.2
33 41 21891, - 15.0 22801. 1.000 11400. >1000000. 60000. 845.2
6 33 21891. 13.7 22801, 1.000 11400. >1000060. €0000. 845.2
8 33 21891 13.3 22801. 1.000 11400, >100Q000. 60000. 845.2
10 33 21891 i3.9 22801. 1.000 11400. >1000000. €00060. 845.2
14 33 21891 13.7 22301. 1.000 11400. © »1000600. 60000, 845.2
16 33 21891 2.0 22801. 1.000 11400. >1000000. 60000. 845.2
S 17 1299 113.0 22783. 1.000 11391, >1000000. 60000. - 851.3
g 30 224590 3.5 22761. 1.000 11381. >1000G00. 58680. 822.5
21 25 22681 42.2 22695. 1.000 11348. >100000Q. 53580. 163.1
S M 7636 78.5 22685. 1.000 11342. >1000000. 60000. 851.3
5 6 7636 7.2 22685. 1.000 11342. >1000000. 60000. 851.3
5 8 763¢6. 76.8 22685. 1.000 11342, >1000000. -6600Q. 851.3
5 10 7636 77.4 22685. 1.000 11342. >1000000. 60000. 851.3
5 14 7636 71.2 22685. 1.000 11332, >1000000. 60000. 851.3
5 16 . 76386 65.5 22685. 1.000 11342, >1000000. 60000. 851.3
33 49 21767 15.0 22677 1.000 11338. >1000000. 60000. 845.2
20 44 22548 0.6 22567. 1.000 11284. >1000000. 54348. 817.3
So27 223456 73.2 22543. 1.000 11271, >1000000. 58680. 844 .0
8 24 22175 2.2 22493. 1.000 11247, >1000000. 60000. 840.6
27 44 22291 5.3 22488. 1.000 11244, >1000000. 58680. 836.3
18 19 21860 42.9 22470. 1.000 11235, >1000000. 58680. 841.7
& 24 ~ 22175 1.8 .22428. 1.000 | 11214. >1000000. 60000. 840.6
14 24 22175 1.8 22419. 1.000 11210. >1000000. 60000. 840.6
10 24 22175 1.6 22391. 1.000 11195. >1000000. 6000G. 840.¢6
Notes b,d,e,k: Fails
q: Weld IST
h,i: Rupture Location
L: Information
File No.: VY-16Q-311 . Page B26 of B45
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fi Structural Integrity Associates, Inc.

DsT COMPUTER SERVICES S. A. F-4.1 PAGE' NO. 998
i+ DST/PIPESTRESS ++ Vermont Yankee Version 3.5.14026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2, CODE SECTION IIT CLASS 1 ASME-1998 KRE 2007/07/11 11:35:07 [1267]
Vermont Yankee Feedwater PipingS1l Fatigue Analysis
FATIGUE ANALYSIS AT PpINT 155, LR ELBOW 155 TO 160
ko Kk oAk ok Ak oAk kAR R Rk k ko Ak Kk kAN Ak X - DELTA Tl IN DEGP\EES F
INDIVIDUAL STRESS RANGE CHECK STRESSES IN PSI
AR KRR A A KR A kKRR AR AR ARk Ak kA kK PR
LOAD SET SN 5E DELTA T1 5P SALT ALLOW ALLOWABLE FOR
PAIR EQN.10 EQN.12 RANGE EQN.13 EQN.11 KE EQN. 14 CYCLES 3*SM DELTA Tl RANGE
5 20 22281. - 77.9 22301. 1.000 11150. >1000000. 54348. 827.0
20 40 22243. 0.6 22263. 1.000 11132. >1000000. 54348. 801.4
i1 20 21992, 1.9 22254. 1.000 11127. >1600C00. 54348. 801.4
24 41 22175. 0.5 22176. 1.000 11088. >1000000. 60000. 840.6
25 44 22101, 42.2 22175. 1.000 11088. >1000000. 53580. 814.2
1012 20527. 8.2 22056. 1.000 11028. >1000000. 60000. 903.8
25 36 21427. 45.3 22035. 1.000 11017. >1000000. 53580. 821.0
13 20 21592. 2.8 22011. 1.000 11006. >1000000. -54348. 826.0
36 33 21873. 12.6 21969. 1.000 10984. >1000000. 58680. 837.9
20 33 21947, 0.6 21967. 1.000 10983. >1000000. 54348. 793.6
11 30 21583. 3.7 21922. 1.000 10961. >1000000. 58680. 822.5
11 25 21645, 43.5 21802. 1.000 10951. >1000000. 53580. 798.3
27 42 21615, 23.8 21812. 1.000 10906. >1000000. 58680. 839.4
21 27 21600. 5.3 21797. 1.000 10898. >1000000. 54348. 792.1
35 37 15300. 34.4 21734. 1.000 10867. >1000000. 60000. 833.7
13 30 21583, - 1.0 21679. 1.000 10840. >1000000. 58680. 843.2
13 25 21645, 38.8 21660. 1.000 10830. >1000000. 53580. 822.9
30 42 21473, 26.8 21569. 1.000 10784. >1000000. 58680. 839.4
12 33 19125, 23.0 21514. 1.000 10757. >1000000. 60000. 864.5
33 33 14141, 49.5 21486. 1.000 10743. >1000000. 60000. 845.2
2 25 21427, 42.2 21442. 1.000 10721. >1000000. 53580. 849.3
25 38 21427. 42.2 21442. 1.060 10721. >1000000. 53580. 849.3
5 30 21294, 76.1 21390. 1.000 10695. >1000000. 58680. 844.0
3 20 21124, 1.7 21358. 1.000 10679. >10060000. 54348. 801.4 .
30 44 212861, 2.4 21358. 1.000 10679. >1000000. 58680. 836.3
20 41 21254 . 0.6 21274. 1.000 ° 20637. >1000000. 54348. 801.4
Notes . b,d,e,k: Fails
g: Weld ISI
h,i: Rupture Location
L: Information
File No.: VY-16Q-311 Page B27 of B45
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Structural Integrity Associates, Inc.

DST COMPUTER SERVICES S. A. F-4 PAGE NO. 999
++ DBT/PIPESTRESS i+ Vermont Yankee Version 3.5.1+026 PC-EXE Release: Jun 2004
" CALCULATION NUMBER 2 CODE SECTION IIT CLASS 1 ASME-1998 KRE 2007/07/11 11:35:07 [1268]
Vermont Yankee Feedwater PipingSI Fatigue Analysis
FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 TO 160
., Ak AR A KNKRAA AKX KKK AKX AR kK &K A KKK DELTA Tl IN DEGREES .E‘
INDIVIDUAL STRESS RANGE CHECK STRESSES IN PSI
Kk kA kkom kA ox kA A K AR kKA K ko ok ok ok kK
LOAD SET Su SE DELTA T1 SP . SALT ALLOW ALLOWABLE FOR
PAIR EQN.10 EQN.12 RANGE EQN.13 EQN.11 KE EQN.14 CYCLES 3*SM  DELTA T1 RANGE
6 20 21254, 0.8 21274. 1.000 10637. >1000000. 354348. 801.4
8 20 21254. 1.1 © 21274, 1.000 10637. >1000000. -54348. 801.4
i 20 21254. 0.6 21274. i.000 10637. >1000000. 54348. 801.4
14 20 21254, 0.7 21274. 1.000 10637. >1000000. 54348. 801.4
16 20 21254. 12.5 21274. 1.000 10637. >1000000. 54348. 801.4
24 4 21195. 0.5 21197. 1.000 10598. >1000G600. 6600C0. 840.6
15 42 19052. 54.8 21060. 1.000 10530. >1000000. 60000. 846.7
9 25 20777. 43.3 21006. 17000 10503. >1000000. 53580. 758.3
21 30 20547. 2.4 20643. 1.000 10321. >1000000. 54348. 792.1
12 18 16674. 21.0 20587. 1.000 10294. >1000000. 60000. 850.5 N
5 4z 15762. 49.4 20384. 1.000 10192. >1000000. 60000. 866.8
17 37 13885. 34.4 20319. 1.000 10160. >1000000. 60000, 833.7
1 18 19670. 3.4 20313. 1.000 10156. >10000C0. 60000. 899.7
19 35 13795, 74.1 - 20247. 1.000 10124. >1000000. 58680, 822.5
15 33 14547. 40.7 20241. 1.000 10121. >1000000. ©06000. 845.2
5 15 289. 104.2 20122. 1.000 10061. >1000000. 60000. 851.3
20 45 19910. 0.6 15930. 1.000 9965. >1000000. 54348, 817.3
5 33 14258. 63.5 19800. 1.000 9900. >1600000. 60000. 865.3
e 33 18268. 18.2 19771. 1.000 9885. >1000000. 60000. 863.0
1 19 19731. 39.4 19748. 1.000 9874. >1000000. 58680. 868.4
21 36 13151. 3.2 19744. 1.000 9872. >1000000. 54348. 824.1
720 19391, 2.3 18728. - 1.000 9864. >1000000. 54348. 801.4
1024 19674. 0.7 19726. 1.000 9863. >10000060. 60000. 885.1
15 37 | 14893. 25.7 19677. 1.000 9839. >1000000. 60000, 833.7
12 20 15553, 3%.1 19573. 1.000 9786. >1000000. 54348, 792.1
27 30 19370. 3.0 19567. 1.000 9784. >1000000. 58680. 813.2
Notes b,d,e,k: Fails
g: Weld 151
h,i: Rupture Location
L: Information

File No.: VY-16Q-311
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Structural Integrity Associates, Inc.

DST COMPUTER SERVICES S. A. F-4 PAGE NO, 1000
++ DST/PIPESTRESS ++ Vermont Yankee Version 3.5.1+026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION IIT CLASS 1 ASME-1998 KRE 2007/07/11 11:35:07 [12869]
Vermont Yankee Feedwater PipingSI Fatique Analysis
FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 TO 160
Kkch hkhkh kkkkhk Ak X dk Xk k kwx ek & DELTA T1 IN DEGREES . F
INDIVIDUAL STRESS RANGE CHECK STRESSES IN PSI .
F kAR kK KA K KK KRR XK K KA RN K
LOAD SET SN SE DELTA T1 SP SALT ALLOW ALLOWABLE FOR
PAIR EQM.10 EQL.12 RANGE EQON.13 EQN.11 KE EON.14 CYCLES 3*5M DELTA T1 RANGE
2 23 19336. 1.4 19416. 1.000 9708. >1000000. 60000. 878.3
23 24 16336. 0.9 19416. 1.000 9708. >10006000. 60000. 843.2
23 36 19336. 1.8 18416. 1.000 9708. >1000000. 60000. 851.6
23 38 19336. 1.4 19416. 1.000 9708. >1000000. 60000. 878.3
725 15041. 43.9 19373. 1.000 9686. >1000000. 53580. 798.3
13 36 18127. . 6.5 19339. 1.000 9670. >1000000. 60000. 868.4
2% 45 13292, 42.2 19306. 1.000 9653. >1000000. 53580. 814.2 -
35 44 18638. 3.2 19231. 1.000 9616. " >10000060. 60000. 861.5
19 25 192065. 2.5 19227. 1.000 9613. >1000000. 53580. 788.7
7 42 18656. 30.9 19197. 1.000 9599. >1000000. 60000. 846.7
2 21 19151. 0.0 19151. 1.000 9576. >1000000. 54348. 851.7
21 38 19151. 0.0 19151. 1.000 9576. >1000000. 54348. 851.7
1z 40 17663. 7.9 19143. 1.000 9572. >1000000. 60000. 850.5
19 42 15013. 16.5 19030. 1.000 9515. >1000000. 58680. 839.4
16 18 15818. 16.2 18843. 1.000 9422, >1000000. 60000. 849.0
17 1% 12380. 74,1 18832. 1.000 9416. >1000000. 58680. 822.5
12 39 17350. 7.9 18830. . 1.000 9415, >10600000. '60000. 850.5
4z 4 18564. . 29.2 18789. 1.000 9394, . >1000000. 60000. 859.2
2 13 18127. 3.3 18746. 1.000 9373. >1000000. 60000. 903.8
13 38 18127. 3.3 +18746. 1.000 9373. >1000000. 60000. 903.8
11 38 18127. 1.9 18720. 1.000° 9360. >1000000. 60000. 849 .0
2 44 18638. 0.0 18638.- 1.000 9319. >10600000. 60000. 888.2
38 44 18638. 0.0 18638. 1.000 9319. >1000000. 60000. 888.2
8 2 16674. 9.6 18471. 1.000 9235. >1000000. 60000. 850.5 -
19 33 1842¢. 24 .7 18443. 1.000 9222. >1000000. 58680. 837.9
6 12 16674, 9.3 18408. 1.000 9203. >1000000. 60000. 850.5
Notes b,d,e,k: Fails
g: Weld ISI
h,i: Rupture Location
L: Information
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: ﬁStructural Integrity Associates, Inc.

DsT COMPUTER SERVICES S. A. F-4.1 PAGE NO. 1001
++ DST/PIPESTRESS ++ Vermont Yankae - Version 3.5.14026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION IIT CLASS 1 ASME-~1998 . KRE 2007/07/11 11:35:07 [1274Q)
Vermont Yankee Feedwater PipingSI Fatigue Analysis
FATIGUE ANALYSIS AT POINT 1535, LR ELBOW 155 TO 160
KA X KK A MK R RN AT ARAN K TR AT AN &Rk K DELTA Tl IN DEGREES F
INDIVIDUAL STRESS RANGE CHECK . STRESSES IN PSI
ARk a ek kxR kA KRk A Kk ko k kK KXk kK
LOAD SET SN ‘SE DELTA T1 Sp SALT ALLOW ALLOWABLE FOR
PATR EQN.10Q EQN.12 RANGE EQN.13 EQN.11 KE EQN.14 " CYCLES 3*SM DELTA T1 RANGE
1z 14 16674. 9.2 18397. 1.000 9198. >1000000. 60000. 850.5
7033 17149. 16.7 18376. 1.000 9188. >1000000. 60000. 845.2
2 11 18127. 1.3 18370. 1.000 9185. >1000000. - 60000. 875.7
11 38 18127. 1.3 18370. 1.000 9185. >1000000. &0000. 875.7
10 12 16674. 9.1 18368. 1.000 9184, >1000000. 60000. 850.5
5 7 28%4. 80.2 18259. 1.000 5130. >1000000. &0C00. . 851.3
15 19 13390. 65.3 18192. 1.000 8096. >1000000. 58680. 822.5
2 41 16674. 7.9 18154. 1.000 90677. >1000000. 60000. 850.5
T35 11620. 34.7 181c4. i1.000 9052. >1000000. 60000. 875.7
33 45 17108. 15.0 18018. 1.000 9009. >1000000. 60000. 857.7
S 45 25%2z. 78.5 17971 1.000 8985. >1000000. 60000. 863.8
% 36 17262. 2.0 17855. 1.000 3927. >1000000. 60000. 849.0
5 1% . 138679, 38.8 17777. 1.0060 8888. >1000000. S58680. 844.0
z 9 17262, 1.2 17476. 1.000 8738. >1000000. &0000. 875.7
9 38 17262. 1.2 17476. 1.000 8738. >1000000. €0000. 875.7
18 40 16807. 3.2 17400. 1.000 8700. >1000000. €0000. 849.0
9 42 16920. 30.3 17359. 1.600 8679. >1000000. 60000. 846.7
12 35 109G5. 26.5 17343. 1.000 8672. >1000000. 60000. 850.5
18 39 16494. 3.2 17087, 1.000 8543. >1000000. 60000. 849.0
19 40 16851. 39.7 16868. 1.000 8434. >1000000. 58680. 822.5
12 17 10337. 26.5 i6772. 1.000 8386. >1000000. 60000. 850.5
8 18 15818. 4.9 16727. 1.000 8364. >1000000. 60000. 849.0
17 10205. 34.7 16689. 1.600 8344. >1000000. 60000. 875.7
6 18 15818. 4.5 16662, 1.000 8331. >10000600. 60000. 849.0
14 18 15818. 4.5 16653. 1.000 8327. >1000000. 600C00. 849.0
10 18 15818. 4.3 16625. 1.000 8312. >100G000. 606000. 849.0
Notes b,d,e,k: Fails
g: Weld ISI
h,i: - Rupture Location
L: Information
File No.: VY-16Q-311 _ Page B30 of B45
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: | ﬁStructural Integrity Associates, Inc.

1

i DST COMPUTER SERVICES S. A. F-4.1 PAGE NO. 1002
i+ DST/P&PESTRESS 4+ Vermont Yankee Versipn 3.5.1+026 PC-EXE . Release: Jun 2004
- - - T - - ---"°-°-----¥-T°-T---"--°-"-~"-"~-"-"-"-°-"-"°-~"-"=-"="°-"=---°-"°---T°-T-T-- - --=sT-TT-T°T=-==-T-77"x “
H
‘ . CALCULATLION NUMBER 2 CODE SECTION IIT CLASS 1 ASME-13938 KRE ’ 2007/07/11 11:35:07 [1271)
: Vermont Yankee Feedwater PipingS1l Fatigue Analysis
3 . FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 TO 160
H ARk kR A A kA A KK KK A kk Kk Ak Rk Kk ' ‘ o DELTA T1 IN DEGREES F
; INDIVIDUAL STRESS RANGE CHECK STRESSES IN PSI -
N A A AR AN AR ok K kR kAR K A RK A F K KRk A K . N
LOAD SET 5N SE DELTA T1 Sk SALT ALLOW ALLOWABLE FOR
! PATR EON.10 EQN.12 RANGE EQN.13 EQN.11 KE EQN.14 CYCLES 3*SM DELTA T1 RANGE
16 35 7752, 47.5 16619. 1.000 8309. >1000000. 60000. 831.2
. 25 39 16565. 42.2 16580. 1.000 8290. >1000000. 53580. 787.5
! 33 42 16341, 14.1 16565. 1.000 8283. >1000000. 60000. 860.7
h i9 3% 16541, 39.7 16559. 1.000 8280. >1000000. 5S8680. 822.5
X 36 39 15647, . 3.2 16540. 1.000 8270. >1000000. 60000. 849.0
5 33 15414. . 16.2 16539. 1.000 8269. >1000000.- .60000. 845.2
. 11 42 16052. 30.5 16519. 1.000 8259, >1060000. 60000. 846.7
! 18 35 10053, - 31.3 16487, 1.000 8244, >1000000. 66000. 849.0
5 ] 1158. 79.7 16421. 1.000 8210. >1000000. 60000Q. 851.3
18 41 15818, . 3.2 16410. 1.000 8205, >1000000. 606000. 849.0
36 45 15775, 3.2 16368. 1.000 8184. >1000000. 60000. . B61.5
13 42 16052, 25.8 16276. 1.000 8138. >10000060. 60000. 866.1
7 36 15533. 1.5 16126. 1.000 8063 >1000000. 60000. 843.0
1 15 11213, 25.9 16047. 1.000 8023. '>1000OQO. 60000. 875.7
5 44 864, 78.5 16013. 1.000 8007. >1000000. ©0000. 863.8
2 39 15947, 0.0 15947, 1.000 7974. >1000000. 60000. 875.7
. 38 39 15947, 0.¢ 15947. 1.000 7974. >1000000. 60000. 875.7
’ 21 37 15918, G.0 15918. 1.000 7959. >1000000. 54348. 788.7
17 18 9481, 31.3 15915, 1.000 7958. >1000Q000. 60000. 849.0
42 44 15657, 29.2 15881. 1.000 7940. . >1000000. 60000. 859.2 .
19 41 15861 . 39.7% 15879. 1.000 - 7940. >1000000. 58680. 822.5
5 18 15861. 38.3 15879. 1.000 7939. >1000000. 58680. 822.5
' g 1% 15861, 38.0 15879. 1.000 7939. >1000000. 58680. 822.5
' 10 16 15861. . 38.5 15879. -1.C00 7939. >1000000. ©58680. 822.5
i 14 18 15861. 38.4 15879. 1.000 7939. >1000000. 958680. 822.5
: 16 19 15861. 26.6 15879. 1.000 7939. © >1000000. 58680. 822.5
! Notes b,d,e, k: Fails
g: Weld ISY
R h,i: Rupture Location
’ . . ’ L: Information
File No.: VY-16Q-311 : , Page B31 of B45
Revision: 0 :
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Structural Integrity Associates, Inc.

DST COMPUTER SERVICES S. A, . ¥-4.1 PAGE NO. 1003
t+ DST/PIPESTRESS 44 Vermont Yankee Version 3.5.1+026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION III CLASS 1 ASME~1998 KRE 2007/07/11  11:35:07 [1272)
Vermont Yankee Feedwater PipingSI Fatigue Analysis
FATIGUE ANALYSIS AT POINT 155, LR ELBOW 15% TO 160
ﬂ*itkﬁtkiik(‘i*wﬁ*ki*{t**ﬂ**it . DELTA Tl ]'N I)EGREES E‘
INDIVIDUAL STRESS RANGE CHECK STRESSES IN PSI
K AR KA AR RN KKK KRR KA AR A KR KK
LOAD SET SN SE DELTA T1 SP SALT ALLOW ALLOWABLE FOR
PAIR EQN.10 =~ EQN.12 RANGE EQN.13 EON.11 KE " EQN.14 CYCLES 3*5M DELTA T1 RANGE
2 7 15533. . 1.7 15850. . 1.000 7925. >1000000. 600GO. 875.7.
738 15533, " 1.7 15850. C1.000 7925. >1000000. 60000. 875.7
12 42 14132. 37.1 15836. 1.000 7918. >1000000. 60000. 866.1
5 21 T65. 8.5 15814. 1.000 7907. >1000000. 54348. 827.0
2 45 15775, 0.0 15775. 1.000 7888. >1000000. 60000. 888.2
38 45 15775. 0.0 15775. 1.000 7888. >1008060. 60000. 888.2
i1 33 14547, 16.3 15700. 1.000 7850. >1000000. €0000. 845.2
5 11 289. 79.8 15581. 1.000 7730. >1000000. 60000. 851.3 '
13 37 14893. 3.3 15512, 1.000 7756. >1000000. 60000. 888.0
13 33 14547. 11.7 15457. 1.000 7729. >10G00060. 60000. 864.5
37 44 15404. 0.0 15404. 1.000 7702. >1000000. '6G000. 857.6
25 37 15333. 42.2 15347. 1.000 7673. >1000000. 53580. 784.2
5 13 2859. 75.2 15338. 1.000 7669. >1000000. 6€0000. 870.6
21 42 15018. 29.2 15242. 1.000 7621. >1000000. 54348. 821.2
i6 17 6337. 47.5 15204. 1.000 7602. >1000000. 60000. 831.2
33 44 14277. 15.0 15187. 1.000 7594. >1000000. 60000. 857.7
11 7 1.3 15136. 1.000 7568. >1000000. 60000. 833.7
35 39 34.4 14863. 1.600 7431. >1000000. 60000. 831.2
1% 16 38.7 14564. 1.000 7282. >1000000. 60000. 831.2
8 35 36.1 14503. 1.000 7251. >1000000. 60006. 831.2
19 21 35.7 14443. 1.000 7221. >1000000. 54348. 792.1
6 3% 35.8 14438. 1.000 7219. >1000000. 60000. 831.2
25 40 42.2 14437. 1.000 1218. >1000000. 53580. T 798.3
14 5 35.8 14423. 1.000 - 7214. >1000000. 60000. 831.2
21 33 15.0 14420. 1.000 7210. >1000000. 543438. 819.2
10 35 35.6 14400. 1.000 7200. >1000000. 60000. 831.2
Notes b,d,e,k: Fails
g: Weld ISI
h,i: Rupture Location
L: Information
File No.: VY-16Q-311 ' Page B32 of B4S
Revision: 0

FO306-01R0



Structural Integrity Associates, Inc.

DS T COMPUTER SERVICES S. A. : F-4.1 PAGE NO. 1604
+4 DST/PIPESTRESS ++ Vermont Yankee Version 3.5.1+4026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION III CLASS 1 ASME-1988 KRE ) 2007/07/11 11:35:07 (1273}
Vermont Yankee Feedwater PipingST Fatigue Analysis E -
FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 TO 160
AA Kk Rk oAk A ARk A XN F A KK KA KRk KA A K KA DELTA Tl IN DEGREES F
IMDIVIDUAL STRESS RANGE CHECK STRESSES IN PSI
AR AR R ARAR AR AR KA A KRR KRR KKK
LOAD SET SN SE DELTA T1 sp SALT ALLOW ALLOWABLE FOR
PAIR EQN.10 EQN.12 RANGE EQN.13 EQN.11 KE EQN.14 CYCLES 3*SM DELTA T1 RANGE
25 41 14299. 42.2 14314. 1.000 7157. >1000000. 53580. 798.3
6 25 142%9. 40.8 14314. 1.000 7157. >1000000. 53580. 798.3
- 8 25 14299. 40.5 14314. 1.000 7157. >1000000. 53580. 798.3
10 25 14299. 41.0 14314. 1.000 7157. >1000000. 53580. 798.3
i4 25 14299. 40.8 14314. 1.000 7157. >1G00000. 53580. 798.3
i6 25 14295. 29.1 14314. 1.000 7157. >1000000. 53580. 798.3
9 37 14628. 1.2 14242. 1.000 7121. >1000000. 60000. 833.7
35 41 1752, 34.4 14186. 1.000 7093. >1000000. 66000. 831.2
12 15 89327. . 17.7 14111. 1.000 7056. >1000000. 60000. 850.5
8 42 13275. 32.3 14082. 1.000 7046. >10000006. 60000. 8€4.5
35 40 7628. 34.4 14063. 1.000 7031. >1000000. 60000. 831.2
19 44 13999. 39.7 14017. 1.000 7008. >1000000. 58680. 836.3
16 36 10847. 16.2 13873. 1.000 6936. >1000C00. 60000. 849.0
17 40 7326. 34.4 13761. 1.000 6880. >1000000. 60600. 831.2
11 19 13390. 41.0 13651. 1.000 6825. >1000000. 58680. 822.5
17 3% 7014. 34.4 13448. 1.000 6724. >1000000. 60000. 831.2
7 12 11932, 6.2 13411. 1.000 6706. >1000000. €0000. 850.5
13 1% 13340. T 36.3 13408. 1.000 6704. >1000000. 58680. 843.2
12 45 11813. . 7.9 13293. 1.000 6647. >1000000. 60000. 863.0
2 16 10847. 13.1 13280. 1.000 6640. >1000000. 6Q0CQ. 875.7
- i6 38 10847. 13.1 13280. 1.000 6640. >1000000. 60000. 875.7
15 18 B8471. 22.5 13255. 1.000 6627. >1000000. &0000. 845.0
15 4¢ 8336. 5.7 13120. 1.000 6560. >1000000. 60000. 831.2
125 13083. 41.9 13097. 1.000 6549. >1000000. 53580. 849.3
8 17 6337. 36.2 13088. 1.000 6544 . >1000000. 60000. 831.2 -
6 17 6337. 35.8 13023. 1.000 6511. >1000000. 60000. 831.2
Notes b,d,e,k: Fails
g: Weld ISI
" h,i: Rupture Location
. L: Information
File No.: VY-16Q-311 Page B33 of B45

Revision: 0

F0306-01R0



Structural Integrity Associates, Inc.

DST COMPUTER SERVICES S. A.

++ DST/PTPESTRESS 4+

CALCULATION NUMBER 2 CODE SECTION III CLASS 1 ASME-1998
Vermont Yankee Feedwater PipingSI Fatigue Analysis

FATIGUE ANALYSIS AT POINT. 155i LR ELBOW 155 TO

Kk Rk w Rk Rk kKK K R Rk X K

INDIVIDUAL STRESS RANGE CHECK

LR ANA KA KA KK AAA KR KA AKX ARk K kA kA K
LOAD SET SH SE DELTA T1 Sp . SALT
PATIR EQN.10 | EQN.12 RANGE EQN.13 EQN.11 KE EQN.14
14 17 6337. 33.8 13014. 1.000 6507.
10 17 6337. 35.6 12986. 1.000 6493.
15 39 3023. 25.71 12807, 1.000 6404.
1741 6337. 34.4 12771. 1.000 6386,
9 19 12522, 10.8 12755, 1.000 6377.
36 37 12027, 3.2 12620. 1.000 6310.
737 12299, L1.7 12616. 1.000 6308.
3743 12541. 0.0 12541, 1.000 6271.
8 15 7347, . 27.4 12448. 1.000. .6224.
6 15 7347, 27.0 12382, 1.000 6191°
1415 7347. 27.0 12373. 1.000 6187.
1015 7347 ) 26.8 12345, 1.000 6173.
1 21 12237. 0.3 12287. 1.000 6144.
15 41 7347. 25.7 12131, 1.000 6065,
19 45 - 12049. 39.7 12066. 1.000 6033.
2 37 12027. 0.0 12027. 1.000 6013.
37 38 12027. 0.0 12027. 1.000 6013.
113 11213. 3.1 11832. 1.000 5916.
1 44 11724, 0.3 11774, 1.000 5887.
8 3% 10847. 4.9 11757. 1.000- 5878.
& 36 10847, 4.5 11691, 1.000 5846.
i4 36 10847, 4.5 111682, 1.000  5841.
9 12 16196. 6.8 11676. 1.00Q 5838.
7 18 11075. 1.5 . 11668. 1.600 5834.
10 36 10847. 4.3 11654. 1.000 5827.
18 4% 10961 . 3.2 11553, -1.000 5777.

KRE

160

ALLOW
CYCLES

>1000000.
>1000000.
>1G60060.,
>10060000.
>1000000.
>10060000.
>1000000.
>1000000.
>1000000.

*>1000000.

>10000C0.
>1000000.
>1000000.
>1000000.
>1000000.
>1000000.
>1000000.
>1000000.
>1000000.

>1000000.

>1000000,
>1000000.
>1000000.
>1000000.
>1000000.
>1000000,

2007/07/11 11:35:07 [1274]"

DELTA T1 IN DEGREES F
STRESSES IN PSI i

ALLOWARLE FOR

3*SM DELTA T1 RANGE

60000.
60000.
60000.
60000.
58680.
60000.
60000
60000.
60000.
60000.
60000.
60000.
54348,
60000.
58680.
60000
60000.
60000.
60000. -
60000.
60000.
60000.
60000 .
60000.
60000 .
60000.

Notes b,d,e, k:

-831.

C831.

849.

g:
h,i:
L:

831.
831.
831.
831.
822.
880
833.
857.

831.
831.
831.
851.

836.
970
970.
903.
888.
849.
849.
849,
850

849.
861.

‘U'|OOwOOONmHHwN\INNNMG\\lHLﬂNNN[\J

Fails

Weld ISIT

Rupture Location
Information

Fi_leNo.: VY-16Q-311 A
Revision: 0 1 )

Page B34 of B45
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Structural Integrity Associates, Inc.

DsST COMPUTER SERVICES S. A.- F~-4.1 PAGE NO. 1c06 -
++ DST/PIPESTRESS ++ Vermont Yankee Version 3.5.1+026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION ITI CLASS 1 ASME-19938 KRE 2007/07/11 11:35:07 [1275]
Vermont Yankee Feedwater PipingSI Fatigue Analysis .
FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155-T0 160 . ’ -
~Atx*XAAx*x**i&***k***t*i*t*?*‘ DELTA Tl TN DEGRF‘ES F
INDIVIDUAL STRESS RANGE CHECK STRESSES IN PSI
kA A AN AR A KA A AR LKA N KAk ok k ok ok kk ok ok
© . LCAD SET SN SE DELTA T1 sSP SALT ALLOW ALLOWABLE FOR
PATR EQN.10 EQN.12 RANGE EQN.13 EQN.11 KE EQN. 14 CYCLES 3*SM DELTA T1 RANGE
1 11 11213. 1.6 11506. 1.000 5753. >1¢00060. 60000, 875.7
7 19 11134. 41.4 11469. 1.000 5734. >1000000. 58680, 822.5"
36 41 10847. 3.2 11440. 1.000 5720. >100000G. €00GQQ. 849.0
12 13 9327. 11.3 11426, 1.000 5713. >100000¢. 60000. . 869.9 |
2 24 11328. 0.5 11330. 1.000 19665, >1000000. .60000. 885.1
24 36 11328. S2.7 11330. 1.060 5665. >1000006. 60000. 858.4
z4 38 11328. 0.5 11330.: 1.000 5665. >1000000. . 60000. 885.1
2 8 10847, 1.7 11164. 1.000 5582. >1000000. €0000. 875,7
8 3& 10847, 1.7 11164. 1.000 5582. >1000000. 60000. 875.7
T2 6  10847. T1.4 11098. 1.000 5549. . »1000000. 60000. 875.7
6 38 10847. 1.4 11098. 1.000 5549. >1000000. 60000. 875.7
2 14 10847, 1.3 1109Q. 1.000 5545, >1000000. 60000. 875.7
i4 38 10847. 1.3 11090. 1.000 5545.. >1000000. 60000. 875.7 R
2 16 10847. 1.2 11061, 1.000 5531. >1000000. 60000. 875.7
10 "38 10847. 1.2 11061. 1.000 5531: >1000000. 60000. 875.7
2 41 i0847. 6.0, 10847. 1.000 5423. >1000000. 60000, 875.7
38 41 10847. 0.0 10847. 1.000 5423. >1000000. 60000. 875.7
16 21 8383. 13.1 10816. 1.000 5408. >1000000. 54348. 801.4
11 12 3327. 6.6, 10807. 1.060 5404. >1000000. 66000, 850.5
1 ] 10348. 1.4 10612, 1.00¢ 5306. >100Q000. © 60000. 875.7
36 40 9887, 3.2 10460, 1.000 5230. >1000600. 6€000C0. 849.0
12 44 8904. - 7.3 10384.. 1.000 5192, >1000000. 60000. 863.0
16 44 7873. - 13.1 10311. 1.000 5156. >1000000. 60000. 843.7 - -
16 37 7613, 13.1 10046. 1.000 5023: >1000000. 60C00. .-, 833.7
11 16 7347. 14.4 10023.. 1.000 5011. >1000000. 6€0000. 831.2
g 18 9339. 2.0 5932. 1.000 1966, >1000000. - 60400. 849.0
Notes b,d,e,k: Fails . - S
g: . Weld ISI-

h,i: Rupture Location
L: Information

File No.: VY-16Q-311 |
Rcvis'ion: 0 : IR

Page B35 of B45 |

F0306-01R0



++ DST/PLPESTRESS ++ Vermont Yankee

CALCULATION NUMBER 2
Vermont Yankee Feedwater PipingSI Fatigue Analysis

FATIGUE ANALYSIS AT POINT 155,

KX AK A AR A KA A KK K kAKX K KRk * kR h KK

INDIVIDUAL STRESS RANGE CHECK

Kok K K A kA KKK KRR Kk Kk ok k kKK Kk Kk

LOAD SET SN SE DELTA_Tl SP
PATR EQN.10 EON.12 RANGE - EQN.13 EQN.11
2 40 9867. T 0.0 9867.

38 40 9867. 0.0 9867.
13 i6 7347. 9.7 9780.
12 21 8294 7.9 9774,
13 18 8471. 6.5 9683.
35 45 3119. 34.4 9554,
7 .35 3009. 327 9443.
21 46 - 3372. 0.0 9373.
9 16 6478. 14.2 9126.
11 18 8471. 1.9 . 9064.
21 39 95063 - 0.0 9063.
21 35 2626. 34,4 9060.
1 36 8346. - 3.4 . 8989.
17 8619. 2.0 8985.
13 40 3336. 3.3 8955,
148 8861. 0.3 8911,
40 a4 8864. 0.0° 8865.
35 44 2416. 34.4 8850.
8 21 8383. 1.7 8700.
18 44 8053. 3.2 8646.
13 39 . B023.. 3.3 8643.
13 35 1582. 37.8 - 8635,
6 21 8383. 1.4 8635.
14 21 8383. 1.3 8626.
10 21 8383. 1.2 8598.
11 40 8336 1.3 ¢ . :8579.

CODE SECTION ITI CLASS

-LR ELBOW

R s b b b b b b b e R e e b e

1 ASME-1998

KE

.000

.000
.000

155 1O

SALT
EQN.14

4934.
4934.
4850.
4887.
4841.
4777.
4722.
4686.

| 4563.

4532.
4531.
4530.

4494,

4493,
4478.
4455,
4432.
4425.
4359.
4323.
4321.
4318.
4317.
4313.
4299,
4289.

KRE

160

ALLOW
CYCLES

>1600000.

>1000000.

>1000000.
>100830460.
>100C000.
>1000000.

>1000000.

>1000000.
>1000000.
>1060000.
>1000000.
31000000,
>1000000.
>1000000.
>1000000.
>1000000.
>1000000.
>10000G0.
>1000000.
>1000000.

>1000000.

>1000000.
>1000000.
>100000C0.
>1000000.
>1000000.

PAGE NO. 1007

2007/67/11  1311:35:07 [1276]

DELTA T1 IN DEGREES F
STRESSES IN PSI

ALLOWABLE FOR
3*SM DELTA T1 RANGE

Fails

. Weld 151

Rupture Location

60000. 875.7
60000. 875.7
60000. 850.5
54348, 826.0
~60000." 868.4
60000, 843.7
60000. 831.2
54348, 801.4
60000. 831.2
60000. 849.0
54348, 793.6
54348, . 801.4
60000. - 899.7
60000 . 875.7
60000. 850.5
60000. 888.2
60000. 843.7
60000. 843.7
54348.  801.4
60000. 861.5
60000. 850.5
60000. 850.5
54348. §01.4
54348, 801.4
54348. 801.4
60000, . 831.2
Notes Db,d, e, k:

g:

h,i:

L:

Information

File No.: VY-16Q-311
Revision: 0

Page B36 of B45
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g Structural Integrity Associates, Inc.

DSsST COMPUTER SERVICES S. A. F-4.1 PAGE NO., 1008 B
1+ DST/PIPESTRESS ++ Vermont Yankee Version 3.5.1+026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTTON IIT CLASS 1 ASME-1998 KRE 2007/07/11  11:35:07 |1277)
Vermont Yankee Feedwater PipingSI Fatigue Analysis :
FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 10 160
IR R N ENNESWEAREERERESESEEE SRS . N DELTA 'T‘l I]\X DEGREES F
INDIVIDUAL STRESS RANGE CHECK . . STRESSES IN P3Y -
R KAk E AL KARANK KA XA TR A TR A XAk ok ok
LOAD SET - SN ® *5E PDELTA T1 sp SALT ALLOW " ALLOWABLE FOR
PAIR EQN.10 EQN.12 RANGE EON.13 EQN.11 KE EQN.14 ’ CYCLES 3*sM DELTA T1 RANGE
3% 44 8578 0.0 8576. 1.000 4289. >1000606C. 60000. - 843.7
17 21 2051. 34.4 8485. 1.000 4243, >1006000. 54348. 801.4
1 2 8345 0.3 8336. 1.000 4198, >1000000. 60600. 970.1
i 3% 834% 6.3 8396. 1.000 4198. >1000000. 60000. 970.1
21 41 5383 0.0 8383. 1.000 4192, >1000000. 54348. 801.4
11 3% 8023 1.3 8266. 1.000 4133. >100000Q0. 60000. 831.2
17 45 1772 34.4 8206. 1.000 4103. : >1000000. 60000. 843.7
8 44 7878. 1.7 8195. 1.000 4098. >10000600. 60000. 843.7
17 44 1760. 34.4 8194. 1.000 4097, >1000000. 60000. 843.7
6 44 1873 1.4 8130. 1.000 4065. >1000000. 60C00. 843.7
14 44 - 7278 1.3 8121. ©1.000 4060. >1000000. 60000. 843.7
16 44 7878 1.2 8093. 1.000 4046. >1000000. 60000. 843.7
1317 1010 37.8 8064. 1.000 4032. >1000000. 6000C. 850.5
18. 21 7438 3.2 8031. 1.000 4015, >1000000. 54348. 824.1
7017 564 32.7 8029. 1.000 4014. >1000000. 60000, 831.2
11 35 1582 33.1 8016. 1.000 4008. >1000000. 60000. 831.2
15 335 1582 8.8 8016. 1.000 4008. >1000000. 60000. 831.2
13 41 7347 3.3 7966. 1.000 3983. >1000000. 60000. 850.5
6 13 7347 2.0 7966. 1.000 3983, >1000000. 60000. 850.5
8 13 7347 1.6 7966. 1.000 3983. >1000000. 60000. 850.5
10 13 7347 2.2 7966, 1.000 3983, >1000000. 60000. 85Q.5
13 14 7347 2.0 7966. 1.000 3983. >1000000. 60000. 850.5
8 37 7613 1.7 7930. 1.000 3965, >1000000. 60000. 833.7
8 11 7347 3.0 7906. 1.000 3953. >1000000. 60000. 831.2
11 44 7878 c.0 7878. 1.000 3939. >1000000. 60000. 843.7
& 37 7613 1.4 -7865. 1.000 3932. >1000000. 60000. 833.7
Notes b,d,e,k: Fails
g: Weld ISI
h,i: Rupture Location
Lt Information
File No.: VY-16Q-311 ' Page B37 of B45
Revision: 0 : :
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ﬁ Structural Integrity Associates, Inc.

DsST. COMPUTER SERVICES S. A. F-4.1 PAGE NO. 1009
++ DST/PIPESTRESS ++ Vermont Yankee A Version 3.5.14026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION ITI CLASS 1 ASME-199%8 KRE 20607/07/11 11:35:07 {1278}
Vermont Yankee Feedwater PipingST Fatigue Analysis
FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 TO 160
Ak Rk Ak xk kA kAR Ak k ko ok Ak Kk ok ok k ok ok ok ok DELTA Tl IN DEGREES F
INDIVIDUAL STRESS RANGE CHECK - - STRESSES IN P3SI
kKA R KA KA TR FFI R KA KR IR KA XA XA TR AT
LOAD SET SH SE . DELTA T1 . SP SALT - ALLOW ALLOWABLE FOR
PALR EQN.10 EQN.12 RANGE EQN.13 - EQON.11 KE EQON.14 CYCLES 3*SM DELTA T1 RANGE
14 37 7613. 1.3 7856. 1.000 3928. : >1000000. 606000. 833.7
17 33 1415. .0 - 7850. 1.000 3925. >1000000. 60C000. 831.2
6 11 7347, 2.7 7841. 1.000, 3921. >1000000. 60000. 831.2
11 14 1347. 2.6 7832. 1.000 3916, >1000000. €06000. 831.2
10 37 7613. 1.2 7828. 1.000 3914, >1000000. 60000. 833.7
10 11 7347. 2.5 7804. 1.000 3902. . >1000000. 60000Q. 831.2
37 40 746, 0.9 7746. 1.000 3873, >1000000. 60000. 833.7
g 35 1273. 33.3 7707, 1.000 3854, >1000000. 60000. 831.2
9 40 7468 . 1.2 7683. 1.6000 3841. >1000000. 60000. 831.2
1 39 7602. 0.3 7652. 1.000 3826. >100006060. 60000. 875.7
37 41 7613, 0.0 7613. 1.00C 3807. >1000000. 60000. 833..7
11 41 7347. 1.3 7589. 1.000 3795. >1000000. 66000. 831.2
16 39 5128. 13.1 7561. 1.000 3780. >1000000. €0000. 831.2
718 4742 14.8 - 7493. 1.000 374¢. >1000000. 60000. 831.2
16 45 5016. 13.1 7449, 1.000 3725. >1000000. 60000. 843.7
11 i7 1010. 33.1 7444, 1.600 3722. >1000000. 60000. 831.2
15 17 1010. 8.8 7444, 1.000 3722. >1000000. 60C0O0. 831.2
15 45 2654. C25.7 7438. 1.000 3719. >1000000. 6C006O. 843.7
715 2604 . 24.0 7388. 1.000 3694. >1000000. €0000. 831.2
9 39 7155. 1.2 7370. 1.600 3685. >1000000. 60000. 831.2
8 ] 6478 . 2.9 7010. 1.000 3505. >1000000. 60000. . 831.2
[ 9 6478. 2.5 6945, 1.000 3472. >1000000. = 60000. 831.2
3 14 6478. 2.5 6936, 1-.600 3468. >1000000. 60000. 831.2
37 39 6911. 0.0 6911. 1.000 3456. >1000000. 60000. '833.7
9 10 6478 . 2.3 ©908. 1.000 3454. >1000000. 60000. 831.2
9 a1 " 6478. 1.2 6693. 1.000 3347. >10000G60.. 60000. 831.2
Notes b,d,e,k: Fails
g: Weld ISI
h,i: Rupture Locaticn
L: Information
File No.: VY-16Q-311 : ' Page B38 of B45
Revision: 0 - g
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Structural Integrity Associates, Inc.

DST COMPUTER SERVICES S. A, ) F-4.1 PAGE NO. 1610
++ DST/PIPESTRESS ++ . Vermont Yankee Version 3.5.1+026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION III CLASS 1 ASME-1998 KRE 2007/07/11 11:35:07 [1279)
Vermont Yankee Feedwater PipingSI Fatigue Analysis
FATIGUE AMALYSIS AT POINT 155, LR ELBOW 155 TO 160
A AL A XA AR AR A A AKX AR XKk d ok kx . DBLTA Tl IN DEGREES F
TNDIVIDUAL STRESS RANGE CHECK . . STRESSES IN PSI
A KR A AR A AT AR A A AR KA KA A A KRR .
LOAD SET SN SE DELTA T1 SP SALT ALLOW ALLOWABLE FOR
PAIR EQN.10 EQN.12 RANGE EQN.13 EQN.11 KE EQN.14 CYCLES 3*SM DELTA Tl RANGE
9 17 143. 33.3 - 6577, 1.000 3289. >1000000.. 60000. 831.2
118 © 3933, 12.8 6366. 1.000 3183. >1000000. 60000. 875.7
39 a0 6117, 0.0 6118. 1.000 3059. >1000000. 60000. 831.2
740 5732. 1.7 6049, 1.000 3025. >1000000. 60000. 831.2
40 4 5998. 0.0 - 5998. 1.000 2999. >1000000. &000Q0. 843.7
15 a4 1059. 25.7 5843. 1.000 2921. >1000000. 60000. 843.7
15 21 1049. 25.7 5833. 1.000 2917. >1000000. 54348. 801.4
39 45 5775, 0.0 5775. 1.000 2887. >1000000. 60000. 843.7
739 5420. 1.7 ¢ 5737. 1.000 2869. >1060000. 60000. 831.2
4 15 868. 24.5 5652, 1.000 2826. >1000000. 60000. 831.2
8 39 5128. 1.7 5445, 1.000 2722. >1000000. 60000. 831.2
13 15 0. 29.0 5403, 1.000 2702. >1000000. 60000. 850.5
& 39 5128. 1.4 5380. 1.000 2690. >1000000. 60000. 831.2
7 8 4742. 3.4 5377. 1.000 2688. >1000000. 60000. 831.2
14 3% 5128. 1.3° 5371, 1.000 2685. >1000000. 60000. 831.2
i0 38 5128. 1.2 5342. 1.000 2671.° >1000000. 60000. . 831.2
8 45 5016. 1.7 5333, 1.000 2667. >1000000. &0000. 843.7
6 7 4742, 3.1 5311. 1.000 2656. >1000000. 60000. 831.2
714 4742. 3.0 5302. 1.000 2651. >1000000. 60000. 831.2
7 10 4742. 2.9 5274, 1.000 2637. >1000000. 6000QC. 831.2
6 45 5016. 1.4 5268. 1.000 2634. >10000600. 60000. 843.7
14 45 5016. 1.3 5259. 1.000 2630, >1000000. 60000. 843.7
10 45 5016. 1.2 5231. 1.000 2615. >1000000. 60000. 843.7
39 41 5128. 0.0 5128. 1.000 2564. >1000000. 606000. 831.2
741 4742, 1.7 5060. 1.000 2530. >100000G. 60000C. 831.2
41 45 5016. 0.0 5016, 1.000 2508. >1000000. 60000. 843.7
Notes b,d,e,k: Fails
q: Weld IST
h,i: Rupture Lotation
L: Information
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ﬁ Structural Integrity Associates, Inc.

bDsT COMPUTER SERVICES S. A.

. PAGE KO. 1011

Version 3.5.1+026

CALCULATTON NUMBER 2
Vermont Yankee Feedwater PipingSI Fatigue Analysis

FATIGUE ANALYSIS AT POINT 155,

KA me A ARA KA KK A AT FARNA KK KA K kw

INDIVIDUAL STRESS RANGE CHECK

Kk a kA Ak Rk ARk ANk R A AR A Kk kA ko

LOAD SET SH SE DELTA T1 SP
PALR EON.10 EQM.12 RANGE EQN.13 EQON.11
i1 13 0. 24.4 4784.
1 8 34933. 1.4 4250.
i 6 3933. 1.1 4184.
114 3933. 1.0 4176.
i 10 3333. 0.9 4147.
140 4066. 0.3 4116.
1 41 3333. 0.3 3983.
721 3643. 1.7 3960.
137 3680: 0.3 3730.
21 45 3666. 0.0 3666.
713 2604. 5.0 3540.
744 3221. 1.7 3538.
44 45 3528. 0.0 3528.
i6 40 990. - 13.1 3423.
13 5 2654. 3.3 3273.
71 2604. 0.4 2921.
11 45 2654. 1.3 2897.
16 41 0. 13.1 2433.
& 16 0. 11.7 2433.
8 1o 0. 11.4 2433,
i0 ie 0. 11.9 2433.
14 16 0. 11.8 2433,
12 13 857. 4.8 2337.
9 21 . 1911, 1.2 2126.
3 45 1887. 1.2 2102.
7 9 - 1735, 0.5 2053.

CODE SECTION III CLASS 1

ASME-1998

LR ELBOW 155 TO
SALT
KE EQN. 14
1.000 2392.
1.000 2125.
1.000 2092.
1.000 2083.
1.000 2074.
1.0G60 2058.
1.000 1991.
1.000 1980.
1.000 1865.
1.000 1833.
1.000 1770.
1.000 1769.
1.000 1764.
1.000 1712.
1.000 1636.
1.000 1461.
1.000 1448.
1.000 1217.
1.000 1217.
1.000 1217.
1.000 1217.
1.000 1217.
1.000 1168.
.1.000 1063.
1.000 1051.
1.000 1027.

KRE _

160

ALLOW

CYCLES

>1000000.
>1000000.
>1000000.
>1000000.
>1000000.
>1006000.
>1000000.
>1000000.
>1000000.
>1000000.
>1000000.
>1000000.
>1060000.
>1000000.
>100C000.
>1000000.
>1000600.
>1000000.

+>100046400.

>1000000.
>1000000.
>1000000.
>1000000.
>1000000.,
>1000000.
>10G00000.

3*8M

60000.
60000.
60000.
60000.
60000.
60000.
60000.
54348.
60000.
54348.
6C000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
6QQQ0.

PC-EXE Release: Jun 2004

2007/067/11 11:35:07 (1280}

DELTA Ti IN DEGREES F
STRESSES IN PS1

ALLOWABLE FOR
DELTA T1 RANGE

60000.

60000.
60000.
60000.
54348.
60000.
6000Q0.

Notes

831.
875.
875.
875.
875.
875.
875.
801.
370.

0.
850.
843.

0
831.
863.
831.
843.
831.
831.
831.
831.
831.
868.
501.
843.
831.

N L BN NNNINONO~NUOR S -t dad d N

b,d,e,k: Faiis
g:

h
L

’

i

Weld ISI
Rupture Location
Information
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ﬁ Structural Integrity Associates, inc.

DS 7T COMPUTER SERVICES S. A. . - F-4.1 PAGE HO. 1012
++ DST/PIPESTRESS ++ ) Vermont Yankee Version 3.5.1+026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION IITI CLASS 1 ASME-1998 KRE 2007/07/11 11:35:07 {1281}
Vermont Yankee Feedwater PipingSI Fatigue Analysis
FATIGUE ANALYSIS AT PQINT 155, LR ELBOW 155 TO 160
R R R N N Y R EE RS R R R RS DELTA Tl TN DEGREES E‘

INDIVTDUAL STRESS RANGE CHECK STRESSES IN PSI

R R R R R AT R R e R

LOAD ST SN SE DELTA T1 SP SALT -ALLOW ALLOWABLE FOR
PATR EoN.10 EQN.12 RANGE EQN.13 EQN.11 KE EQN. 14 CYCLES 3*SM DELTA T1 RANGE
¢ 44 1642. 1.2 1857. 1.000 929. >1000000. €0000. 843.7
¢ 13 8e8. 4.5 1702. 1.000 851. >1000000. €G000. 850.5
13 44 1059. 3.3 1678. 1.000 839. >100000¢. 60000, 863.0 |
13 21 1046. 3.3 1668. 1.000 834. >1000000. 54348. 826.0
745 1057. 1.7 1374. 1.000 687. >1000000. 60000. . 843.7
8 40¢ 9%0. 1.7 1307. 1.000 654, >1600000. €00G0. ) 831.2
11 44 - 1059, 1.3 1301. 1.000 651. >1000000. 60000. 843.7
11 z1 1049, 1.3 1282. 1.000 646. >1000000. 54348. 801.4
6 40 - 990. 1.4 1242. 1.000 621. >1000000. 60000. 831.2
14 40 %30 1.3 1233. 1.000 616. >1000000. 60000. 831.2
10 40 990 1.2 1205. 1.000 - 602, >1000000. 60000. 831.2
9 11 568 0.2 1111. 1.000 556. >1000000. 60000. 831.2
21 44 1018 0.0 1018. 1.000 509. >1000000. 54348, 0.0
40 41 9990 0.0 990. 1.000 495, >1000000. 60000. 831.2
21113 0. 4;69 862. 1.000 431. >1000000. 6000CG. 850.5
2 6 G. 3.2 593. 1.000 296. >1000000. 60000. 899.7
36 33 g. 3.2 593. 1.000 296. >1000000. 60000. - .899.7
2 41 0. 1.7 317. 1.000 159 >10000¢0. 60000. 831.2
3 8 0. 0.4 317. 1.000 158. >1000000. 60000. 831.2
8 10 Q. 0.5 317. 1.000 159. >1000000. 60000, 831.2
8 14 o. 0.4 317. 1.000 158. © >1000000. 60000. 831.2
6 41 0. 1.4 252. 1.000 126. >1000000. 60000." '831.2
6 1G 0. 0.2 252. 1.600 126. >10006600. ~ 60000. 831.2
6 14 0. 0.0 252. 1.000 126. >1000G00. 60000. 831.2
14. 41 0. 1.3 243. 1.000 121. >1000000. 60000. 831.2
10 14 0. 0.2 243. 1.000 121, >1000030. 60000. 831.2
Notes b,d,e,k: Fails
g: Weld ISI
h,i: Rupture Location
L: " Information
File No.: VY-16Q-311 . Page B41 of B45

Revision: 0 ‘

F0306-01R0O



Structural Integrity Associates, Inc.

DsT COMPUTER SERVICES S. A.

CALCULAT TON NUMBER 2 CODE SECTION III CLASS 1 ASME-1998
Vermont Yankee Feedwatervr PipingSI Fatigue Analysis

FATIGUE ANALYSIS AT POINT 155, LR ELBOW
KA hm kA ko ko k A AR kA Ak k kA kA kKKK X
INDIVIDUAL STRESS RANGE CHECK
l'l*ti*ki~A*k*i‘**ﬂi&*‘*******ﬁ*

LOAD SET SN 5E DELTA T1 SP SALT
PAIR EQMN.10 EQN.12 RANGE EQN.13 EQON.11. KE EQN.14
10 41 C. 1.2 215. 1.000 107. -
2 38 0. . 0.0 0. 1.000 0.

155 TO

KRE

160

ALLOW
CYCLES

>1000000.
>1000000.

F-4.1 PAGE HO. 1013

Release: Jun 2004

2007/07/11 11:35:07 [1282]

DELTA T1 IN DEGRELS F
STRESSES 1N PSI

ALLGWABLE FOR
3*SM  DELTA T1 RANGE

60000. 831.2
60000. 0.0

Notes b,d,e,k: Fails

g: Weld 18T
h,i: Rupture Location
L: Information
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Structural Integrity Assbciates, Inc.

DST COMPUTER SERVICES S. A F-4.2 PAGE MO. 1014
++ DST/PIPESTRESS ++ Vermont Yankee Version 3.5.1+026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION III CLASS 1 ASME-19598 KRE 2007/07/11 11:35:07 [1283)
Vermont Yankee Feedwater PipingSI Fatigue Analysis
FATIGUE ANALYSTIS AT POINT 155, LR ELBOW 155 TO 160
IEEENER S A NEEEAEESESEESEEEEEESS N ’ ’ DELTA Tl 1&1 DEGPEES F
INDIVIDUAL STRESS RANGE CHECK STRESSES IN PSI

Ak AR AR TR AKX K AR AR AR K KRN K AR Xk

LOAD SET PAIR SALT R OCCURENCES ~----- NUMBER SETS MO. CYCLES USAGE REMARKS
1 J EQM.14 . NI NJ USED ELIMINATED TO FAILURE FACTOR
DYNAM.
28 29 #6456. 10 . 10 10 28,29 © 1808. 0.0055
0 -0
31 32 54146. 10 10 : 10 31,32 3406. - 0.0029
0 0
43 49733, 610 300 300 43 4465. 0.0672
310 0 - -
.4 34 49533, 310 10 10 34 : 4523, 0.0022
R 300 0 .
3 4 49512. 300 300 300 3, 4 4529, 0.0662
0 0
20 26 - 45555, 300 10 ’ 10 26 5838. 7 0.0017
. 290 0 . :
22 27 34161. 300 10 10 27 14370. .0.0007
290 0 .
22 30 32373. 290 10 10 30 17257 0.0006
280 0 ‘ : .
22 42 26170. 280 300 280 22 33637. 0.0083
0 20
24 42 22860. 300 20 ’ 20 42 51538, 0.0004
280 o
5 24 22397. 599 280 280 24 57040. 0.0049
319 0
5 23 21265. 319 300 300 23 73771. 0.0041
- 19 0
5 36 17029. 19 1 1 36 178513. 6.0000
18 0 . :
2 5 16732, 120 18 18 5 190176. 0.0001
102 0
12 20 T16409. 10 290 10 12 205131. 0.0000
0 280 .
File No.: ' VY-16Q-311 Page B43 of B45
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Structural Integrity Associates, Inc.

DST COMPUTER SERVICES S. A. £~4.2 BAGE NO. 1015
t + DST/PIPESTRESS ++ Vermont Yankee Version 3.5.14026 PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION III CLASS 1 ASME-1998 KRE 2007/07/11 11:35:07 [1284)
Vermont Yankee Feedwater PipingSI Fatigue Analysis
FATIGUE ANALYSTIS AT POINT 155, LR ELBOW 155 TO 160
.xt‘l’!‘Xﬂ.l**"“l***l*l’**t**i* " - DELTA Tl IN DEGREES E‘
_INDTVIDUAL STRESS RANGE CHECK STRESSES IN PST

AR KAA R A AR AN A KKK AR KT E X AR Ak

LOARD SET PAIR SALT =----- QCCURENCES —-—=-=~ NUMBER SETS NO. CYCLES USAGE REMARKS
I J EQN.14 NI NJ : USED ELIMINATED TO FAILURE FACTOR
o DYNAM.
2 20 16030. 102 280, 102 2 - 2282408. 0.0004
0 178 . .
20 38 16030. 178 1 1 38 228208. 0.0000
177 Q :
18 20 15537. 289 -7 177 20 263206. - 0.0007
112 0
18 25 15362. 112 10 10 25 277200, G¢.GQ00
102 0 . i
33 37 i5167. 10 . 1 1 37 2483826. 0.0000
-9 0
1 33 13327. 120 9 ) 9 33 561655. 0.0000
. 111 0
18 15 11235. 102 300 102 18 . >1000000. 0.0000
’ 0 158 .
19 35 10124. 198 1 1 35 >1000000. 0.0000
, 197 0 ’ .
1 19 9874. 111 197 111 1 . >1000000. 0.0000
0 86 .
17 19 9416. 289 36 86 19 >1000000. 0.0000
. 203 0
16 17 7602. - 70 203 70 16 . >1000000. 0.0000
0 133
17 a0 © 6880. 133 289 133 17 >1000000. 0.0000
8} 156 -
15 40 6560. 70 156 70 15 >1000000. 0.0000
0 86 .
21 40 4586. 360 86 86 40 >1000000. ©.0000
214 0 ) :
21 39 4531. 214 289 214 21 >1000000. - 0.0000
0 75 ' :
\
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Structural Integrity Associates, Inc.

DsT COMPUTER SERVICES S. A. F-4.2 PAGE NO. 1016
++ DST/PIPESTRESS ++ Vermont Yankee Version 3.5.1+026 ~PC-EXE Release: Jun 2004
CALCULATION NUMBER 2 CODE SECTION ITT CLASS 1 ASME-1938 KRE : 2007/07/11 11:35:07 [1285]
Vermont Yankee Feedwater PipingS1 Fatigue Analysis
FATIGUE ANALYSIS AT POINT 155, LR ELBOW 155 TO 160
AESE R RS SR SR EEEEESREREEEEREEE] DELTA ‘Tl IN DEGREES F
INDIVIDUAL STRESS RANGE CHECK ) ' STRESSES IN PSI

A AR AKX A A A AK A A KK AR TR KK kX ok ok

LOAD SET PAIR SALT ~m=-—- OCCURENCES ~~—-—--— NUMBER SETS NO. CYCLES. USAGE REMARKS
1 J EOM.14 N1 NI USED ELIMINATED TO FAILURE °~ FACTOR
DYNAM.
13 39 4321. 10 75 10 13 >1000000. 0.0000
o 65 :
39 44 4286, %5 5 5 44 >1G06000. 0.0C00
60 0 45
11 39 4133. 310 60 %0 39 >1000000. 0.0000
. 250 0
8 11 3953. 10000 250 250 i1 >1000000. 0.0000
9750 T 0
8 9 . 3505. 8750 2000 2000 9 >1000000. 0.0000
R 7750 0
7 8 2688. 10000 7750 7750 8 >100Q000. 0.0000
2230 0 -
6 7 2656, 599 2250 599 6 >1000000. 4.0000
0 1651
7 - 14 2651. 1651 10 10 14 >1000000. 0.0000
1641 0 . -
7 16 2637. 1641 2000 1641 7 >1000000. 0.00600
0 . 359 : _
1¢ 45 2615. 359 5 5 45 >1000000. 0.0000
354 o] 45
44 45 1764. 45 45 45 ,45 44 >1000000. 0.6000 DYN. RANGE OF EVENT NO. 1
0 0
10 41 107. 354 289 289 41 >1000000. 0.0000
65 o}
TOTAL USAGE FACTOQR = 0.166173
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