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COMBUSTION ENGINEERING, .Jc. NUMBER
- ENGINKERING DEPARTMENT. CHATTANGOOGA, TENN, SHELET. 8‘ 72_..01'
CHARGE NO. DATE. . BY.
DESCRIPTION INLET NEZZ2LE CHECK DATE___ BY.
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COMBUSTION ENGINEERING, INC, NUMBER
ENGINEERING DEPARTMENT, CHATTANOOGA. TENN. sHeer— B-738  or

CHARGE NO DATE

pEscriPTioN _QUTLET ANOZ2ZLE =~ cHECK DATE
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COMBUSTION ENGINEERING, INC. NUMBER
ENGINEERING DEPARTMENT, CHATTANGOGA, TENN. sueer__B- 94

CHARGE NoO. DATE
pescrirTion_ NESSEL  WALL CHECK DATE.

FOLLOWING ARE TEMPERATURE LISTRIBUTIONS /M THE VESS&EC
WALL FOR NOR#[L HEATUP , /00 F ~=Sd7 % & /6 he | AVD o2
THE HYORDSTATIC TEST MEATUP ,[00¥ = d00%F & s00 “Vne .

/N EACH CASE, THE OISTEIBUTION FOE QoncDowr) IS A r1EROE
IMAGE OF LEATUP | SINCE THE COOLDOWNA) ~“RBANSIELIT IS OVE
THE SAME RAMGE ANO AT 7THE SAME RATE AS HEATUR,
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COMBUSTION ENGINEERING, INC. NUMBER

ENGINEERING DEPARTMENT, CHATTANOOGA, TENN. suger_ B-96  oF
CHARGE NO. DATE.

DESCRIPTION NEsseL WALL CHECK DATE_
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COMBUSTION ENGINEERING, INC. NUMBER
ENGINEERING DEPARTMENT, CHATTANOOGA. TENN. sheer B—77 oF
‘ CHARGE NO DATE BY
DESCRIPTION VESSEL WALL CHECK DATE. ay
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COMBUSTION ENGINEERING, INC. NUMBER
ENGINEERING DEPARTMENT, CHATTANOOGA, TENN. sneer_B-100 o

CHARGE NO, DATE

prscriFTion. HEAD AND YESSEC(C FLANZES  CcHECK DATE

THEEMAL MOMEMNTS PESULTING FROM RALIRL GRADIENTS
FoR 100 e HEATUP AND CootDowN, /0O F w847 F

100 *Tyo HEATUP 100 %/ e CooLbown

LOCATION | TIME |T,c.sy THERMAL MONENT T mgan |THERMAL MOMENT
(HR) (or) | (M-B/m) (or) | (M)
4.0 412 232271 234 |- 289429
Henp RanGE-] d.23 434 334 688 212 | -292z207
HEAD Junerr,  4.35 443 | 2335628 Z03 | -29344¢
4.47 456 23699/ 190 - 295/97
5.0 482 | 2599234 /6d | -z25//8
sreavy srarg] 596 3217
4.0 308 4099231 330 ! - qog3,44
TOP oOF 4.2s 226 4307030 | 312 | - 254050
Heap Feance | d4.35 33 | 4397673 306 |~ 4260972
4.47 246 | 4526824 | z94 |- 4365332
s.0 380 | d4d4s51 2ed | -didoez7
sreacy STATE| S¢S 94314
do . 307 217823/ - 2142247
BorroM oF | 4.25 325 | 2267377 - 2200498
Heap Fianee| d.3s 23¢ | 229504/ ~22/8239
4.47 34 233278/ - 2230669
S.o 275 2/8218% — 2045954
steady STATE| $39 64743
4.0 243 1023212 - 726730
Top oOF 4.25 258 loc2229 = 774763
Vessee France| 4.3 265 | Ito108/ - 796483
4.47 274 1134218 £2123/
S.0 307 /176806 - gdz2i0
STEADY STATE] S/6 361003
4.0 39/ 45807/ 402539
vEssel rLanee-| d.zs #/3 q61449 406478
SyeLL Junctiod) 4.3S 423 de2 290 dog 144
4.47 435 de4736 - dlodsz
5.0 deé 3¢él170 - 304752
sreapy state| S 1729/ -
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COMBUSTION ENGINEERING, INC. NUMBER
ENGINEERING DEPARTMENT, CHATTANOOGA, TENN. sueer_B-/0/ op
CHARGE NO. DATE BY.
DESCRIPTION—. INLET ANO2Z2LE  _  GCHECK DATE BY
i
THERMAL MOMENTS RESULTING FROA| BAD/IAL GREADIEATS
loo Ve Hesrup
LOCATION | TIME  |Tumean |THERMAL MomEs/7]
(HR) (or) | (")
4.0 492 /422
Nozzte waLe ar| 4.25 si7 1439
Bi-merraue | 4.35 527 44 &
WELD d.47 539 1453
<.0 547 o
4.0 490 1834
THn secTion oc| 4. 25 S5 1893
NOZZLE WALL 4.25 525 1902
Wuere TRPER, eNps | 4.47 537 19210
@ 5.0 546 398
4.0 423 - 296455
Nozzie waLL At | 4.25 448 297694
geaiwnING oF | 4.2 458 799333
T9PERED sEcTion| 4.47 {70 200772
5.0 s08 171974
4.0 4z 308/28
wozzie waee ar| d.z2s g5/ 2711129
vesseL-wozzte| d4.3s | dol 212625
JUNCTI10M 4d.47 473 31412 !
| s.o s | i¢99M4
4.0 435 334543
vesseL wae ar | 4.2 460 33%/68
vesseL-Nozzee | 4.35 470 239794
JUNETI N .47 482 2d14z0
5.0 5is5 184075
‘ NOTE ¢ THERMAL MOMENTS FOR THE COOLDOWN TEWNSIENT
ARE EDUAL N MAGNITWOE BT OPPOSITE N
SIGN FPoM THOSE FoR HEsTUR,
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COMBUSTION ENGINEERING, INC. NUMBER
ENGINEERING DEPARTMENT, CHATTANOOGA, TENN. sheer. B8-/02 or

CHARGE NO. DATE

DESCRIPTION . OUTLET NOZZ2LE ~~ ~ CHECK DATE

THERMAL MOMENTS ERESULTING FOM BADIAL GEADIENTS

100 e Hearve

LOCATION TIME Tmean [THERMAL MOMENT
(HR) (o) (" m)
4.0 492 /432
NozzeE waie ar|  d.25 517 1439
BI- METTALIC 4.25 527 J4dé
WELD 4.47 539 1453
5.0 547 Q
4.0 488 2296
THIN SECTIoN oF|  4.25 513 2207
NOZZLE WALL d.35 s23 238
WHERE TAPER ENDS| 447 35 | 2328
5.0 Sé¢ 577
d.o 440 201 26/
NozzeE wact Ar|  4.28 468 202228
BEGINNING OF 4.35 475 2028 (96
TArERED secTion| 447 487 204 164
5.0 521 28858
4.0 4322 259271(
MoZZLE WALL AT d.25 | 458 262483
VESSEL —NoZZLE 4.35 | 4¢&8 263739
JUNCTIONM 4.47 480 264995
5.0 5/6 /36547
d.o 435 220808
VESSEL WALL AT 4.25 déo 222268
YessEL -nvozzee|  4.35 | 470 323908
JuNeTion 447 {8/ 225458
5.0 5/6 /174296

NOTE ! THERMAL MOMENTS FOE THE COOLDOWN TRANSIENT
ARE EQUAL IN MAGNITUDE BuT OPPOSITE W/
SIGN FEOM THOSE FoR HEATUP,
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COMBUSTION ENGINEERING, INC. NUMBER
ENGINEERING DEPARTMENT, CHATTANOOGA. TENN. sHgeT_S£-/03 |

CHARGE NO. DATE .
DESCRIPTION QUTLET N@Zz<LE CHECK DATE_

o~

THERMAL MOMENTS RESULT ING FRDM RAD/IAL GBADIEANTS

PLANT LOADING PLANT - UNMLOADING

THERMAL MOMENT | T, THERMAL MOMENT
LocaTion | TIME Tf;f:;f [ty o )
10 MiN, 68 22/9 572 2300
15 WiN, 583 2511 577 253/
Woz2LE watt ar| 20 M. £99 2825 | 5é&/ 2619
BI-METTALIC WELD 25 . 608 (1070 552 /020
30 mm. 6 /0 644 547 qdzo
STEALy SATE} & /3 o) 547 o
10 min. 568 2199 592 z2129
THIN SECTION OF 15 MiN. s82 257/ 260/
NOZZLE WHERE 20 M. 597 294& <62 27329
TAPER ENOS 25 mm, 605 1455 /460
30 M. 608 1090 1040
STEADY STATE| 13 o o
10 N, 553 67384 - #2350
15 pum. 4558 /070432 - o=
Agi:z;:i/:vvgt l:-n: g 20 MiN, 565 MH24so - 118670
TAPERED SECTI0N | 25 pun, 57/ 145947 - 120442
30 M. 576 r3Lelt - INg4o
STEADY ST, bLo7 23488 o
10 Men. 552 78067 + 7834
orze W ar | 15HN- | €56 122200 - dae630
YESSEL-NoT2CE | 20 MiN, 562 162119 - 82050
JaneTion 25umn. | 567 /80557 -/00958
30 Mm. 57/ /178923 - 94772
STeAoY sTAvE| 578 85758 O
10 Men. 545 11628 ~ 12043}
vesser wace ar| 15 M. | S99 16/ 78 - /29024
VESSEL —NDZZLE | 20 M. 550 22245 -130637
JoncTron 25 min. | $52 18706 - 128000

30 mn. | 555 /5167 -12/A897
sTEaDy sTATE| S74 |~ 108 594 o)

IPEC00234307
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COMBUSTION ENGINEERING, INC. NUMBER
ENGINEERING DEPARTMENT, CHATTANOOGA, TENN. sueer_ B -104 o

. CHARGE NO DATE
DESCRIPTION VEssE/ WALL CHECK DATE

TABULA TED RESULTS

Tusan | TiNsiv€ |Turggracs| Toursios
() |_(%) (°F) (°F)
deo| sz5 | 515 | 427
49z | 547 | 537 {so0
si| s¢7 | 543 | 495
137 | 122 132 220
65 loo e 197
/33 100 Jod /152
289§ 280 341 256
334! o0 390 | 203
3¢7 | oo 39¢ 247
21 59 244
164 /1o 127
133 104 /53
482 517 | 4so
oA 540 dz2
533 s4d4 sz2
163 130 87
143 107 /68
114 /03 | 125
308 34z | z%¢
287 393 236
284 397 378
%2 /58 214
143 107 1éd
116 103 /22

Coo DOW| HELTUP

0% " seerion

1
87" secrion
HYDRO | HYDRO |NoRMAL | NoRMAL [ HYDRO | HYDRO | NoRMAL | NormAaL

CooLDOWN | HEATUP | CoolLowM kEATU P || coocpoww| HEATUP

IPEC00234308
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IPEC00234309

COMBUSTION ENGINEERING, INC.
ENGINEERING DEPARTMENT, GHATTANOOGA. TENN.

CHARGE NO :
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APPENDIX C

COMBUSTION ENGINEERING DRAWINGS

1. Control Rod Mechanism Housing - Details E-ZjZ-OSl
2. Control Rod Penetrations - Details ' E-232-052
3. Closure Head Forming and Welding E-292-046
4. ‘Closure Head Machining E-232-047
5. Stud, Nut and Washer Details E-232-049
6. Pressure Vessel Forming and Welding E-232-042
7. Pressure Vessel Final Machining E-232-044
8. Nozzle Details E-232-045
9. Miscellaneous Attachments E-ZBE-OSO
10. Miscellaneous Details ' E-232-055
11. Bottom Head Forming and Welding E-23F*043
12. Instrumentation Penetrations Assembly and E-232-056

Details - Bottom Head
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INDICATOR SHEET

QTY) SIZE SHEET
DESCRIPTIONS
( ) 8.5x14

Ljﬁ) 11x17

( ) Oversized
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